
Section 5

Plan Selection and Evaluation

This section documents the process by which the various plans for using clean dredged
material from the Baltimore Harbor and Channels Federal navigation project to restore Poplar
Island were developed and evaluated. The various plans were designed through the
collaborative efforts of the multi-agency group, which consisted of USACE, MPA, MES,
DNR, MDE, EPA, NMFS , and USFWS .

5.1 Site Selection Process

The process of selecting sites for this feasibility study proceeded through a number of
iterative steps. Prior to initiation of this study, these steps were used to identify project sites.
Once the project site was identified, various alternatives for the specific project site were
developed. The following is a description of the process that was used to arrive at the
alternatives evaluated in order to arrive at the reconlmended plan.

In July 1990, Maryland Governor William Donald Schaefer convened a task force to review
dredged material management options. After examining a wide range of alternatives, the task
force recommended that an effort be made to beneficially use dredged material. Poplar Island
was identified as one of the sites at which this could be accomplished.

In May 1994, MEN prepared a prefeasibilit y report (PFR) for the MPA on the Poplar Island
Habitat Restoration Project. The purpose of the PFR was to assess the feasibility of utilizing
dredged material for the restoration of Poplar Island, to produce a concept design for the
project, to develop a plan for the next phase, and to formulate cost estimates on the major
project components for use in comparison and budget planning activities.

During the study, a coastal engineering assessment was made, hydrographic and topographic
surveys were performed, and geotcchoical and archeological investigations were conducted.
Based on the results of these analyses, three potential site footprints were developed that
encompassed the 1847 footprint of Poplar Island. Footprint A, which would have enclosed
the main body of the old footprint to the west of the four remnant islands, was the smallest
with an estimated volume of 9 million cubic yards, covering an area of approximately 776
acres. Footprint B, which would have been the largest with an area of approximately 965
acres, would envelope over 90 percent of the old footprint and would exclude only the
portions around Jefferson Island and to the north of Coaches Island. Footprint C would
incorporate attributes of the larger and the smaller footprints. It would encompass the old
footprint and would have almost [he same acreage as Footprint B. However, Footprint C
would provide an additional 5 percent capacity with an almost 10 percent reduction in dike.
Since Footprint C had the largest capacity with 11 million cubic yards, avoided the oyster
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bars, and excluded Coaches Island (which is privately owned), it became the PFR plan.
Figures 5-1 through 5-3 show the various footprints developed during the PFR.

The PFR recommended using dikes and breakwaters to contain the dredged materials
necessary for the wetlands w@at ion and to protect the t’acility from the severe wave activity
in that region of the Bay. Several types of dikes and dike materials were evaluated during
the prefeasittility study. The rec(lllltllell(lati(>ll of the study was that a low-crested stone dike
with an impermeable clay com would be most appropriate. The study found that the dikes
would need to be constructed to a height of 7 feet MLW along the eastern perimeter, 8 feet
MLW along the western perimeter. and 9 feet MLW along the northern and southern
perimeters. The PFR recommended that mechanical methods be used to construct the dikes,
which would have side slopes of 2H: 1V. Typical dike sections are shown in Figures 5-4 and
5-5.

The total project woul(i result in the creation of 1,00(1 acres of habitat of which 70 percent
would be wetlands. Consequent 1y. in order to establish habitat areas as early as possible, the
report recommended constructing the project in phases, providing dredged material placement
capacity of 3 to 4 million cubic yarcis per phase. The estimated construction cost for
Footprint C, the PFR plan, was estimated to be approximate y $58 million excluding
transportation costs. Based on the results of the PFR, it was recommended that a detailed
feasibility study be initiated for the Poplar Island Restoration Project.

By letter dated May 3, 1994. the Maryland Depallment of Transportation (MDOT) requested
that the USACE, in :iccodi]]lc~ with the provisions of Section 204 of the Water Resources
Development Act of 1992, conduct a study to evaluate the feasibility of beneficially using
dredged material from the Bait imore Harbor and Channels navigation project to restore Poplar
Island. ln response to that letter, the USACE prepared an initial appraisal report to evaluate
the feasibility of the proposed project. Based upon a favorable review of the initial appraisal
report, the current feasibility study was initiated.

5.2 Base Plan

The USACE’s base plan for navigation purposes is to accomplish the placement of dredged
material associated with the construction or maintenance of navigation projects in the least
costly manner that is consistent with sound engineering practice and that meets all applicable
Federal environmental laws. This plan is referred to as the “base plan” and serves as a
reference point for measuring the incremental costs of the ecosystem restoration project that
are attributable to the environmental purpose if the ecosystem restoration project is not part
of the base plan for the navigation purpose.

Material dredged from the Baltimore Harbor and Channels Federal navigation project is currently
placed at HMI, A previously used upland site, CSX/Cox Creek, is being prepared to come on
line in state fiscal year 1997, which begins in .lLIlyI996.
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W currently has capacity in FY96 and 97 for about 4.1 mcy of dredged material. No material
is scheduled to be placed in the site in FY98, but between FY99 and FYOO, 2.4 mcy is scheduled
to be placed at the site to cap and close it The MPA has not yet designated what material will
be used to cap the site. Hh’11is currentl~r used for the placement of material from the Harbor
channels and the Bay channels. The permit for HM I currently expires in the year 2000 The
MPA expects to have the site ot~ line by then. Elen if the permit were to be modified, the site
would be tilleci to capacity by then and tvould require structural improvements such as dike
raising in order to han[ile more material Such a move would likely meet with strong public
opposition and require a modification to the existing permit, which limits the dike elevation to
28 fl and requires that the dikes be returne(i to tlw originai 1S-ft eievation.

The DNPOP has identifieci CSWCOX [’reek as a replacement for HM1 to handle “contaminated”
materiai The site is currentiy exi~ecteci to pro~’i(ie about 0.5 mcy of capacity per year, 6.0 mcy
total, between state FY97 an(i 07 Due to the cost of (ieveioping a new containment faciiity and
the lack of potential alternatives to ti~is site. it is crucial that the site be restricted to only the
Harbor’s dredge(i materials. E\en ~vitll tilis alternative, the capacity shortfall for Harbor channels
will likely be about O 2 mcy o~er the next 6 yeal-s anti 4.0 mcy total over the next 20 years.

The currently used Pooles Island open water site has about 29 mcy of capacity over FY96, 97,
and 98 After that, another option will be require(i. Tile Pooies Island site is currently dedicated
to material dredged from the C’&D appr[~achm that are currentiy maintained by the USACE
(Philadelphia District) J1’hi]e a severe problem for the MPA is identification of placement sites
for material dredge(i t~om the (’&D approach clwnneis, tile Philadelphia District is working with
the MPA to identi~ solutions. Consequently. this site will not be discussed further in this report.

Hart-Miller Island was (designated by tile N’lI}Aanti was included in the Baitimore Harbor and
Cilannels 50-foot p]-eject Local Cooperation Agreement even though it is not considered the
least-cost environmentally acceptable placement alternative [Base Pian] for clean dredged
material. It is the only placement site available for maintenance tmaterial at this time.

The base plan for dl-edgeci material from the follc~iving reaches of the Baltimore Harbor and
Channels Project - tile C’rai:hill Entrtince Channel the Craighill Channel, the Craighill Angle,
the Craighiii Ui]per Range. the CutoK Angle, the Brewer-ton Channel Eastern Extension, the
Tolchester Channel. and the Swan Point Channel - is placement at the Deep Trough. This is not
to say that placing dredge(i material in the Deep Trough results in the least environmental
impacts, but rather, base(i on existing information, that this alternative is the least costly and is
uniikeiy to ilave unacceptable impacts. Drecigui materiai from these cilanneis has been piaced
in open waters ofthe Chesapeake Bay without unacceptable impacts In the past.

Dredged material is placed at open water sites in the upper and lower reaches of the Bay and in
near coastal waters ot~ the mouth of tile Chesapeake The impacts of the placement activities
have been determined to be acceptable By extension. even though the ecology of the region is
distinct from these other regions, we cannot assLinle tilat placement of dredged material at an
open water site in the nli(i(ile reaches ofthe 13a>’tuou]ci be unacceptable.
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The Baltimore District is currently conducting a Dredged Material Management Plan (DW)
Study for the Baltimore Harbor and Channels Project This efort is expected to reaflkm that
placement ofdreclged mnterial tiom the approach channels in the central Bay at the Deep Trough
site is the Base Plan for cost sharing. (’apatity in the Deep Trough could be more than 100
million cubic yards. which \vould more than necessary to satisfi placement needs for sediment
from the Bay channels for the next 50 >rears

The Deep Trou:h is a deep water ravine in the central Bay adjacent to Kent Island Bottom
waters in the Deep Trough become anoxic mwy summer and organisms in the sediments or in
the water column near the bottom are either killed or forced from the area. Some recolonization
is expected when oxygenated waters return, but overall richness of the habitat is greatly
diminished by the ann~lal kills In the ~~intcr. the side slopes and the deeper waters of the Bay
may provide refllgia for some species ciuring the coldest periods, but the channels that are
dredged, especially the margins of the channels, also provides refigia for many of the same

species

There have been several studies of the Deep TroLI@ as a potential placement site Investigations
conducted by the N41’.A.DNR. and N4ES and coordinated with MDE, concluded that placement
of dredged material at the site would have no significant direct or indirect ecological impact or
impact on water quality. In 1991). MPA proposed to place ~.2 million cubic yards of sediment
dredged from the Craighill Channel in a portion of the Deep Trough as a demonstration project.
The specific proposal calle(i fbr pumping the all-edged material into the anaerobic zone (at a depth
of at least -60 feet MLLW) during the summer months,

In order to evaluate the Deep Trough placwnenr site, literature reviews, water quality
sampling, sediment sampling, biological surveys, and modeling exercises were conducted to

determine the impacts to the following:

Hydrodynamics
Biological Resources
Ct~ll]ll]ercial/SptJfi Fisheries
Nutrient loading
Toxic loading
Se(iiment transpolt
Cultural resources
Recreation

The results of these studies are summarized as follows:

● The Deep Trough is an area of net deposition and, therefore, is not subjected
to forces of erosion or scouring.
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Anoxic (i. e., with~wt oxygen) conditions occur in the proposed placement area
each summer, general] y from 15 June to 15 September, although the
magnitude, timing, and duration vary.

Communities of benthic (i. e., I>{lttoill-ciwelling) organisms are completely
eliminated during summer anoxia.

Benthic communities do not recolonize to a level that is sufficient to support
l>t~ttol~l-feeclil~gorganisms during oxygenated periods of the year.

Decreasing the bottom depths hy 3 to 6 feetwill not affect the temperature
regime of the area.

Slightly uneven bc)tttml topogriiphy (i. e., clumping) is expected to result from
the test because the dredged material was predominantly sand.

Anoxic conditions in the Deep Trough may enhance the release of nutrients in
sediments removed from an oxygenated environment.

Based on the results ofthe site investigation an(i coordination with the other resource agencies,
and drawing on the results of m[~nitoring placement of dredged material at numerous other
aquatic sites, it was determined that the Deep Trough was an acceptable placement site for clean
dredged material Ho~vever. the NIPA had proposed pumping the dredged material out of the

barges at the site and shunting tile materiai to -[I(J feet ‘MLLW. This proposed timing and
placement method was vieived by t!le EPA and the District as exacerbating potential nutrient
release from the dredged material’ anc! potentially contributing to low DO conditions in the Deep
Trough The District and other resource agencies held that the proposed placement should be
limited to mechanically dredged sediment. released from split hull scows, at times when anoxic
conditions did not exist in the Deep Trough

The draft environmental assessnlent I-ecommcndcd that a formal “finding of no significant
impact” (FONSI) be prepared for the proposed placement. However, before the final
environmental assessment [incorporating the alternate placement methods recommended by the

1 t-Jnder oxygen deprived conditions. the natural Iy occurring sulfur in the sediment dredged

from the W: has its oxy:en atoms stripped away, converting it from sulfates to sulfides.

Hydrogen sulfide is :1 s[rong reducing a:~nt which reacts with the metal compounds in a

sediment (e. g., ferro(ls oxides are reduced to ferrous sulfides). The nutrients which have

mineralized with the metallic compounds in the sediment are released by this action. Not

all the nutrients so at’tecttd make it into the water column and the process is reversed when
the water column ret~lrns to aerobic conclitions. However, if the dredged material is

introduced into the anoxicfsultitic condition as a slurry (the proposal called for pumping the

slurried material to z depth of -60 feet NfLLW), there is a very rapid and complete transfer

of nutrients into the water phase of the >Iurry (Sti:all 1995).
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District and other resource agencies] and the FONSI could be prepared and released, the proposal
to use the site was withdrawn by the MPA.

The District will continue to utilize the remaining capacity at Hart-Miller Island. The Deep
Trough will be the base plan for all project sediments (that have been determined to be suitable
for open water placement in accordance with Section 404 Guidelines) from the Craighill Entrance
Channel, the Craighill Channel, the Craighill Angle, the Craighill Upper Range, the Cutoff
Angle, the Brewerton Channel Eastern Extension, the Tolchester Channel, and the Swan Point
Channel. The Federal Operation and Maintenance (O&M) Program will be responsible for the
costs that normally would be associated with channel maintenance and for the transport and
placement of the dredged material at the Deep Trough. The incremental cost of using the Poplar
Island site would be the additional transportation costs; the dredged material placement costs; the
construction costs of the habitat restoration project; dredged material dewatering, shaping, and
planting; and site O&M. The transport distance from the Deep Trough to Poplar Island is about
10.5 miles, one way. The incremental transportation and off-loading costs are approximately
$151.2 million. A summary of the anticipated costs of placement at the Deep Trough is shown

in Table 5-1.

5.3 Poplar Island Configuration Assessment

At the onset of the feasibility study, an extensive field investigation study was undertaken.
Hydrographic surveys, geotechnical subsurface investigations, archeological investigations,
and hydrodynamic studies were performed to establish the design parameters. These
parameters were then utilized to develop various alternative dike alignments that were then
evaluated from an economic, technical, and environmental perspective.

5.3.1 Dike Alignment Alternatives

Beginning with the alignment developed in the PFR plan, three additional alternative
alignments were developed for consideration. The four alignments are shown in Figure 5-6.
Alignment Number One is a variation of the PFR plan. It was developed when geotechnical
subsurface investigations revealed that the northern end of the site needed to be avoided due
to an area of soft foundation materials. Figure 5-7 shows the location of these soft foundation
materials. The northwestern and eastern portions of the dike are the same for the PFR plan
and for Alignment Number One. Unlike the PFR plan, Alignment Number One ties into the
western side of Coaches Island. Alignment Number One has a nominal site area of 820 acres
(Figure 5-7).

Alignment Number 2 is an extension of Alignment Number 1 to the south and east and fronts
on the southern shoreline of Coaches Island. The southeastern and southern segments of the
perimeter dike generally follow the 8-foot MLLW contour. This alignment was developed
upon the realization that the water depths in this area would be suitable for creating additional
wetland habitat, thereby potentially increasing the project’s environmental outputs and
placement capacity, This alignment is the largest, with a nominal site area of 1,340 acres.
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Alignment Number 3 was selected as an intcrmediate alignment alternative between the
smallest and largest alignment alternatives. It has an area of 1,110 acres, which just exceeds

the average areas of the other two alignment alternatives. It also fronts on the southern
shoreline of Coaches Island and would also allow more wetland habitat than the PFR plan
alignment or Alignment Number One. The PFR recommended constructing the containment
dikes of clay because preliminary borings indicated that the clay was the only material
available in sufficient quantity omsite. However, geotechnical investigations conducted for
the feasibility study disclosed that a sufficient quantity of fine sand, which is preferable to
clay, is also available for construction of the dikes. Since clay dikes could not have been
constructed to 2H: 1V slopes under water. and settlement of clay under the immediate
placement of armor stone would have presented costly problems, the dike cores will be
constructed with the fine sands located within the project area.

5.3.2 Wetliitld/Upl~l[~d Ri]tios

In addition to the various :iltcmat ive alignments presented above, several different
wetland/upland ratios were also considered. Because the project objective is to provide the
most product ive fish anti wiIdlife habitat pc~ssible, restoring a mix and interspersion of habitat

types will recreate the type of island ecosystem endemic to the middle, eastern portion of
Chesapeake Bay. Three different vetl:tll(l/lll>l:~lld ratios were examined: 50-percent
wetlal~d/50-[>erce]lt upland, 7[)-percent wet l:ill(l/3[1-~~ercel~tupland, and 100-percent wetland.
Since the project purpose is to restore wetland and island habitat and realizing that the various
resource agencies wou Id not support a site entirely composed of uplands, the 100-percent
upland ratio was not considered. The 1[N-percent wetland option was included in the analysis
strict]y for comparison pu qmscs since al I of the agencies involved realized that it would not
be cost effective to develop a drexiged material placement site that had no uplands. Also, it
was recognized that to recreate the productive remote island habitat that is becoming so scarce
in the Bay, some upland component to the project was necessary. This is because migratory
waterbirds and shorebirds require the up!:inds for nesting and other life requirements. In
addition to balancing the v’ctl:li~(l/(1[~1:111[1ratios. upland elevations of 10 feet and 20 feet were
proposed for each of the plans.

5.3.3 Selectinn of the Agency-Supported Plan

At a Working Group meeting on 29 June 1995, the various alternative alignments were
presented for the resource and regulatory agencies to review. The group was asked to
identify the alignment(s) and the v{etl:ill(~/lll>l:illdratio(s) they would be able to suppoxt in a
final design. Prior to the nlwting, the agencies had been provided with a summary table of
the alternatives and costs for the various plans (Table 5-2).

The MPA presented a comparison of the site capacity and habitat percentages associated with
the various options. The MPA’s rec(~t~llllell(l:ltit~tlwas for Alternative Alignment Number 2
(1,340 acres), with 50 percent wetlands and with an upland elevation of 20 feet. The MPA’s
rationale for recommending this plan was that it hacl the most economical initial construction
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TABLE 5-2

Alternatives Matrix

Align- Site Percent Upland Site Site Initial Total Site
ment Area Tidal Elevation Capacity Operational Construction Development
No. (Acre) Wetlands (ft) (mcy) Life (yr) cost cost

($mil) ($/cy) ($mil) ($lcy)
1 820 50% 10 18,8 11.1 $40.4 $2.15 $78.0 $4.15
1 820 70% 10 14.7 8.6 $41.6 $2.83
1 820 100% -- 9.9 5.8 $33.9 $3.42

$74.9
$59.1

$5.10
$5.97

3 1110 50% 10 24.5 14.4 $49.6 $2.02
3 1110 70% 10 20.0 11.8 $50.5 $2.53
3 1110 100’% -- 13.0 7.6 $40.7 $3.13

2 1340 50% 10 30.5 17.9 $54.1 $1.77
2 1340 70~o 10 24.1 14.2 $55.0 $2.28
2 1340 100% -- 16.0 9.4 $44.7 $2.79

$104.7
$Ioo.o
$76.3

$124.7
$116.9
$89.4

$4.27
$5.00
$5.87

$4.09
$4.85
$5.59

1 820 50?40 20 28.7 16.9 $40.4 $1.41 $88.6 $3.09
1 820 70’JAO 20 20.6 12.2 $41.6 S2.02 $81.6 $3.96

3 1110 50% 20 37.9 22.3 $49.6 $1.31 $122.1 .$3.22
3 1110 70?40 20 28.0 16.5 .$50.5 $1.80 $110.8 $3.96

2 1340 50% 20 46.7 27.4 $54.1 $1.16 $147.3 $3.15

2 1340 70% 20 33.8 19,9 $55.0 $1.63 $131.0 S3.88

Source: GBA

Note that the costs shown in the table are estimated mid-1995 construction and site development
costs. The estimated initial site construction costs are more tangible than the other site
development costs. No present value offiture costs are estimated. The future costs of channel
maintenance (dredging, transport andplacement) are not included in the above values.
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cost and would result in the development of approximately the same number of acres of
wetlands as the PFR plan (670 acres). h4en1het-s of the Working Group pointed out to the
MPA that although that was the case, the group was less interested in obtaining a certain
number of wetland acres and more interested in Iuiving a habitat restoration project that was
comprised of a certain percentage (70 percent) of wetland habitat.

The MPA responded that while it supports the habitat issues, it is most important to produce

a project that economically provides dredged material capacity. Given the current and
anticipated future Federal and state funding constraints, it is important to recommend an

alternative that balances capacity and costs.

Initially, the miijority of the Working Group members were more in favor of supporting an
alternative that would provide 70 percent wetland habitat regardless of the upland elevation.
DNR presented some preliminary inform:ltion that they had developed on the change in
primary production of ]>llyttll~l:illkt(>ll,Iwnthic organisms, ,ml fisheries at the site for different
options. According to the calculations presented. all of the wetland options resulted in a net
loss of primary productivity. Consequent 1y, DNR’s recommendation was for Alternative
A]ignment Number 1 (820 acres) with 70 percent wetlands to minimize the loss.

MDE’s rmol~llllell(lati(~ll was for Altemat ive Alignment Number 2 with 50 percent wetlands.
The rationale for this rect)ll]]~}etl(l:[ti[)rlwas that the Wofis associated with bringing a dredged
material site on-line are tremendous. Since a site has been identified that everyone supports,
action should be taken to maximize its usc and minimize the number of additional sites that
must be developed. LIDE also pointed out in response to DNR’s productivity analysis that
the wetlands should increase the productivity of other species and that the uplands habitat
also would provide a contribution that needed to be taken into account.

EPA agreed with MDE’s logic :ind pointed out that, realistically speaking, Federal funds are
more likely to he provided for those projects that have the longest operational life (i.e. those
projects that will be used for the longest period of time). It was EPA’s feeling that, in order
for Poplar island to successfully c~}nli>etefor dwindling Federal funds, the project must
provide the MPA with a Iong-tenu solution fo the dredged material placement problem.

NMFS, NBS, and USFWS all supp(wted Alternative Alignment Number 3 (1, 110 acres) with
70 percent wetlands. Both NMFS and NBS said that it was always known that there would
be tradeoffs associated with this project. Additional 10SSof bottom habitat over the PFR plan,
while of concern, is supportable in light of the very real economic and capacity issues. It
was the feeling of these agencies that this option presented an acceptable tradeoff, since it
provided the best balance of gains and losses.

Additional discussions about INW the operational life might influence the project’s possibility
of obtaining funding were held. DNR expressed the opinion that Alternative Alignment

Number 3 would be better than no project at all. MPA acknowledged that Alternative
Alignment Number 3 collld provide a viable project, but that from an economics point of
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view, it would need to contain 50 percent wetlands instead of 70 percent. DNR, USFWS,
and NMFS agreed to support the 50 percent wetlands option if (1) 80 percent of the wetlands
would be designated as low marsh. and (2) stone habitat enhancement structures were
incorporated into the design to offset the habitat’s being lost as a result of the displacement
of the existing sn:igs that surround the renlnant islands. The other agencies (USFWS and
NMFS) represented at the meeting agreed with these con(iitions, and this became the agency-

supported plan .

The recol~ll~lerl(latioll of the Working Group to make the agency-supported plan Alternative
Alignment Number 3 with an upland eleva(ion of 20 feet and with 50 percent wetland habitat,
80 percent of which would be low marsh, and with a number of stone habitat enhancement
structures to offset the habitat’s being lost, was presented to the Management Committee of
the DNPOP on Allgusr 2, 1995. The hlanagement Committee voted to accept the
recollllllell(iatiotl of the Working Group.

5.4 Environmental Impacts

One requirement of the NEPA process is to evaluate the potential impacts of a project to area
resources. The following section anal yzes the impacts of the reconstruction of Poplar Island
on the various resources identitlecl previously in Section 3. The impacts of three alternatives
(Deep Trough, Other Smaller Sites, and No Action) are summarized in Section 2.2.2.

5.4.1 Setting

High rates of erosion have reduced Poplar Island from 1,000 acres to approximately 79 acres
during the past 150 years. ~v~r the 101lg term, this project will restore approximately

1,100 acres to Poplar Island, changing the physiogtaphic features of the site from a
fragmented series of islands to one intact, prt)tected island environment. When the entire
Poplar Island restoration pr~~ject is complete and the dikes are armored, movement of sand
from the dikes should be negligible.

The islancl will be comprised of approximate y 555 acres each of upland and wetland habitat.
Beeause elevations on the island will range from -0.6 up to 20 feet MLLW, it is anticipated
that wetland- and upland-type soils will clevelop over time to support a variety of habitats.
These soils will develop as a top layer over the base of clean, fine-grained silt and clay
materials dredged from Chesapeake Bay channels (EA 1995 f,) placed at the site.

Although approximately 1000 acres of’ shallow water habitat will be lost due to dike
construction, approximate] y 300 acres of the restored island will be comprised of inter-tidal
habitat. Therefore, the net loss of shallow water habitat in the project area will be 700-800
acres.

Short-term (construction phase) impacts are expected to some resources, particularly aquatic
organisms within the proposed dike alignment. The restoration of a stable island with the
development of associated habitats is cxpcctcd to be a long-term beneficial change to the
region.
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5.4.2 Physi(~gri]ph~, (Axll~}gy, and Soils

Construction of the pr(>ject will have primarily minimal and short-term impacts on
environmental resources in the prt~,jec[area. on-site borrow areas located in the south-central
project area will serve as the source area for sand required to construct the initial interior
dikes and the core of initial perimeter dikes (Figure 5-8). Other materials will be transported
to the site from off-site quarries. Approximate y 2.6 million cubic yards of material
occupying approximate y 250 acres of bottom area will be dredged from the borrow areas.
Sand thickness in these areas ranges from approximate] y 4 to 20 +feet (E2SI 1995). The
residual substrate in the dcpressit~n formed i’roln the removal of sand materials will consist
primari Iy of fine sands transporttxl from and consistent with adjacent bottom areas. The
potential impacts iiss(lciatd with turbidity and water quality from the movement of sediment
after placement of these materials are discussed in Section 5.4.5. Armor stone needed to
protect the slopes of the exposed dike sections (Figure 5-9) will originate from off-site
locations. Quarry mn stone will be required for the core of the rock toe dike.

A channel will be dredged to prtwide access to the south end of the project site. During
construction, an 8,70() -t’oot long by 300 to -100-foot wide access channel will be dredged to
a depth of approximate y 25 feet to l’acilitate project operations. The access channel will
serve as a SO(I rcc of sand ustxl as tmrrt~w material for ciike construction. In addition to
providing equipment access, the 25-foot d i-edging depth will reduce the need for frequent
dredging caused by siltation. Approximate y 2.0 million cubic yards of primarily sandy
material will he dredged from this area and used for dike construction (Figure 5-10).

5.4.3 Hydrology and Hydrodynamics

5.4.3.a Hvdrodvnamics. It is ant icip:ited th:it the proposed restoration of Poplar Island will
have little effecton ilatilr:il circul:it ion or sedimei~t:ition patterns. Overall tidal currents in the
vicinity of Poplar Islaid :ire rel:itii’el y weak. :ii)d the :irea occiipied by the restored island is
insignificiint when compiircd t[~ the wide exp:inse of the Chesapeake Bay. Moreover, the
proposed pr(>jecr tends to retilrn the P[y>l:ir Island area to a condition similar to that of its
historical pas~.

Hydrodyniimic modeling w:is used to s~ipporr this jildgement and to assess trends relative to
precoilstruction ;ind l>(~stc(~ilstriicti(}llconditions within the project area. Models of tidal
hydrodynamics, constitlient transport, ail(i sedimentation were developed to assess relative
changes to tid~il flows, residence times, :ind sedimentation in the vicinity of Poplar Island.

Althoilgh modeling w:is not veri t’icd to the extent imrmall y clone in high-current regimes, it
is believed that the model w:is silt’ficient to support the original conclusion that project
impacts will Ix ininim:il.

Figiires 5-11 :ind 5-12 present the pciik Ilood-tlow velocity vectors and velocity contours in
the vicinity of Poplar Iskind for the finiil dike alignment. Figiires 5-13 and 5-14 present the
saine infornuition for peak ehb I1(Jw. Several hydrodynain ic impacts will result from
restoration of the island. First, the w:iters present Iy flowing throiigh the island complex will

5-19



0
--—

-—
—

—
—

..-
—

..
.—

.—
.

—
—

.
u

m
e

R?
R

I
?/

—
—

—
—

..—
—

—
..–—

1

E
nvironm

ental
Im

pactS
ratem

em
5-20

P
oplar

Island
R

estoration
P

roject
O

ctober
1995



—

[

o

0

10

0

10

20

liQm
2

4

L wrmcu mtw IS uuw rat nu ’40 ro “78 mm cmm
Z. AU EUVA WOM MC IN fffX

f

t 03"""""""""""""'""""""""""'`"""""'"'""""""""""""""""""""'"""""""""""""""""""-"""""""""""w-~"""""`""c*-~&*"""".......~...-. -.--------.--------------.
-1

~H AWPACf MVAIIUl .7.0. J

-2 O-J

90 80 70 60 50 40 30 20 10 0 10 20

I: t’r~
o — ----- .

----..; f.:.~b?k.:":::----------------------------------------------------------------------------------------------
10

L20 -20J
90 80 70 60 50 40 30 20 10 0 10 20 30 40 50 60 70 80 90 lf?O I1O 120 130 140

ro

20

~: AN;-----” ----------------------------
m

.---A::::::-gE&_-.-----..--..------_..--.----..---.-------.-..---.---..-..----.--::::z::zz=h---------------------------
t-

10 -1 7
L-20 -Z(LJ

90 80 70 60 50 AO SO 20 10 0 10 20 30 40 50 60 70 80 90 100 110 120 1.30 140

ro

20 I-WI

[o-2&eI:::::,:,:,,:::.__:__
20 -2

90 80 70 60 SO 40 30 20 10 0 10 20 30 40 50 60 70 #o 90 100 I 10 120 150 f40
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be forced to travel around the new island. As a result, existing flow will be reduced within
Poplar Harbor anti will increase on the exterior edges of the constructed island and Coaches
Island.

Under existing conditions, during tlood tlow, water that passes through Poplar Harbor splits
in the vicinity of the point where the proposed dike alignment connects to Coaches Island.
After constmction. the split flow will train along the southwest dike and the southern and
eastern shorelines of Coaches Island. The increase in flow velocity relative to existing
conditions will be relatively small. on the order of 0.1 foot per second.

Water flow during ebb will split at the northern end of the proposed alignment and train along
the northwest dike and the eastern portion of Coaches Island. Ebb flows fronting the north-
west dike will increase about O. 1 foot per second relative to existing conditions. Flow
velocities on the eastern shoreline of Coaches Island will increase very slightly, ranging
between 0.0 and O.1 foot per- second, relative to existing conditions.

The original mesh used in modeling these flows was refined and expanded to include the
Knapps Narrows channel, approximate y 2.5 nautical miles southeast of Poplar Island, to
evaluate the possible impact on far tiekl areas. Knapps Narrows was chosen as a comparison
site because of its proximity to the project and because of the potential impacts to the
watermen and recreational boaters who use the channel. Changes in velocity caused by the
project will be minimal (G&B and M&N 1995a). According to the specific predictive models
used, velocities will slightly increase at Knapps Narrows, and will likely reduce channel
shoaling. These changes in velocity are considered insignificant in terms of impacts to
navigation because the associated changes in the modeled water depths in Knapps Narrows
will be negligible compared to daily tidal fluctuations, The differences in hydrodynamic
conditions forthe proposed project and those associated with the 1847 condition have been
examined. The modelui 11OWIcontour patterns that w i I I result from the dike of the proposed
restoration project and the tlow patterns modeled tlsing the 1847 footprint are similar,
assuming that bottom bathymetry over the model mesh are the same for both time periods.
This is a reasonable assumi>tion, since only minor changes have taken place in the near field

areas around the islands.

5.4.3.b Residence Times. Residence time distributions (average length of time that water

particles reside in a basin) for the proposed proiccr and the circa 1847 footprint are given in
Figures 5-15 and 5-16. In genera!, average residence time for existing conditions in the
Chesapeake Bay at the latitude of the island are on the order of 5 to 7 days (G&B and M&N
1995a). Residence timc distributions over the entire project area (with few exceptions) are
not affected by island restoration. However, the residence time in Poplar Harbor will
increme slightly, on the or(ier of apixwximately O.1 to 0.2 (iay, relative to the existing condi-
tions. Tilis represents a range of 1 to 4 percent increase, wilich is not expected to result in
any significant impact to water quality. There is significant overall variability in residence
times (iepen(iing upon meteorological conditions, ticial cycle variations, and seasonal
influences. Comparisons between tile conditions with the restored island and the circa
1847footprint in(iicate minimai differences between average residence times, which is
consistent with tile minimai (iitlkrence between flow patterns (G&B and M&N 1995a).
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5.4.3.c Sedimentation. Sediment transpml with the proposed project was evaluated using
models for three wind speeds (10, 15, and 20 mph) from both northwesterly and southerly
directions over a sand bottom. When the modeled wind speed was less than 10 mph for both

south and northwest directions. neither erosion nor deposition was found to occur at the
Poplar Islami ~irea. However. for wind speeds of 15 and 20 mph, erosion will likely occur

around the western portions of the dikes with a nmlhwesterly wind, and along the eastern side
of Coaches Island with a solltherly wind. In comparison with the existing conditions, the
erosion along the eastern shore of Coaches Island may be very slightly increased because of
the flow trained in that direction by the perimeter dike.

As a result of model limitations, constant wind speeds have been used for all simulations.
In reality, however. both magnitude and directi(m of wind change with time. Therefore, a
weighted statist ical approach, in combination with Monte Carlo simulation, was employed to

represent the random nature of wind and to assess possible ranges of erosion around the
western dikes and Coaches Island. A hlonte Carlo simulation is a rmdomization test that
is used to solve complex ll~:ith~nlati~iil and statistical problems by sampling randomly from
a simulated population on a computer.

Based on the probability of wind occurrence computed from measured wind data, Weibull
distributions were iisstlllld for both the southerly and northwesterly winds. As shown in the
Hydrodynamic and Coastal Engineering reports prepared for this study (G&B and M&N
1995a), mean erosion rates around the eastern side of Coaches Island and western dikes will
be 0.023 foot per month and 0.013 foot per month. respectively. These erosional rates are
generalized and hypothetical. Erosional rates are expected to slow over time as banks

stabilize. Current erosionitl rates ( 1846 to 1994) along the proposed alignment average
0.62 foot per month for all points with a range of 1.38 feet per month along the northwest
side to 0.023 t’oot per month in parts of the harbor. Within Poplar Harbor, some areas (close
to North Point Island) are actual 1y iKXIWti]lg materiiil, although slowly (0.01 foot per month).
Erosional rates for the western dikes expected after construction are, therefore, less than the
current average even though the eastern shore of Coaches Island may experience a slightly
higher mte than normal. The armoring on the western dikes is expected to protect the

structure from significant erosional damage, although some migration of fines will occur over
time. The erosion predicted for the east side of Coaches Island is more significant because
that area of the island is unprotected. Witlmlt protection, the marshes along the eastern shore

of Coaches Island are expected to continue to erode. The western shore of Coaches Island
will be protected by the pr{lject.

5.4.4 Water Quality

5.4.4.a Shofi-Teml Imwwts From Site Constmcti[m. Shofi-term water quality impacts will
occur from dredging of the access channel and borrow area and from construction of the
initial dike. Quarry stone for armoring the initial dike and specific-sized gravel for the dike
core will be brought in for dike comtmction: other construction materials will consist of local
sediment, which is currently :~vail:il>lefrom on-site or near-site sources.
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The primary short-term water quality impact is expected to be an increase in turbidity in the
dredging and construction artxs. It is estimated that up to 25 percent of the material dredged
from the bottom arti~ could be lost as suspended stxiiment during placement at the dike (MES
1994, USACE 1995). This loss will be highly variable depending upon the specific locations
being dredged, but the losses are expected to be much lower than this maximum. Generally,
less than 5 percent loss is expected to occur based on percent tines found during grain-size
analyses (Section 3. 1.3). It is expected tlmt most of the suspended sediment will drop out of
suspension within a 4-hour period. Within this 4-hour period, turbidity produced by dredging
the borrow area and placement of fill at the dike may move typically as much as 5,000 feet
to the north and south of the work station ami less than 1,000 feet to the east and west of
each station under prevailing winds and currents. On a daily basis, as winds and currents
change, the orientation and size of the turbidity plumes will vary. These plume dimensions
are based upon the allowable mixing zone established for preconstruction design testing of
the dike segment.

Preliminary studies of the turbidity resulting from dredging in the project area were made
during construction of a test dike at the site. This test dike, encompassing several

construction techniques, was constructed on the southwest edge of the proposed alignment
(Figure 5- 17) during August and September 1995. The 2.2-acre test dike included sections
of protected (stone annorcd) and unprotected sand placed via suction dredge, and a section
const rutted of .geotext ile materials backfilled with sand. The mixing zone allowed for this
construction effort was defined by USACE and MDE, The actual mixing zone as measured
during dike construction was significantly smaller. Background turbidity was measured from
two locations outside the influence of the plume during plume monitoring and was used as
a basis for comparison to plume turbidities. Turbid ities at the boundary of the allowable
mixing zone were well within the regulatory limits and most of the placement material was
found to drop our of solution immediately. Summary data for the monitoring is presented in
Table 5.3.

A rough approximation of the locations that could possibly be exposed to the sedimentation
caused by project construction can be illustrated by moving the ellipse (representing the
allowable mixing zone) around the perimeter of the proposed dike centerline as shown in
Figure 5-17. This (calculated) zone could begin overlapping the oyster bar to the west during
outer perimeter dike construction from a point approximately 400 feet northwest of the test
dike section to approximately the middle t)f the dike section across the northeast end of the
proposed constructed island, a total distance of approximately 10,000 feet. The maximum
overlap is indicated during construction of the northwest dike, when approximately half the
mixing zone ellipse is expecte(i to lie over the oyster bar. The “water quality mixing zone”
could also overlap the oyster bar to the east during outer perimeter dike construction from
Coaches Island to a point just west of the southernmost comer of the dike. Maximum overlap
is indicated during construction close to Cozches Island when approximately half the mixing
zone ellipse is within the oyster bar area. A smaller overlap is also indicated during
construction of the first fcw hundred feet of dike to the northwest of Coaches Island.
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Table 5-3- R~nge of values for water clarity (secchi), turbidity (NTU), and total suspended
solids (TSS) at Poplar Island Test Dike, 13 “Allgust -4 October 1995.

Station Secchi Depth (on) NTU TSS (mg/L)

BG- I 135-384 1.3 -4.3 37-94

BG-2 1o-1- 187 2.2- 10.5 33-83

TD- 1 X()-208 2.0 -11.9 39-92

TD-2 93-244 1.9 -12.6 <5-93

TD-3 97-264 1.6 -9.7 40-100

TD-4 !06-294 2.0- 12.0 43-98

TD-5 113-297 1.4- 10.2 42-107

TD-6 109-263 1.8- 10.4 38-95

TD-7 108-326 1.5 -9.6 39-94

TD-8 996-355 1.5 -12.9 33-115

TD-9 119-324 1.4- 12.4 34-121

TD- 10 114-385 1.4 -13.1 37-108

The turbidity that actually occurs within the water quality mixing zone will be highly variable
due to tides. currents. wind. and ll~lrrow’ material. The actual plume would rarely reach the
outer edge of the regulated ellipse at any time and even then, would be within regulatory
limits. It is expecttxi that the plume would be Imlg and thin in the direction of the maximum
tidal current (appmximatel y 5,000 hy 500 feet), and, as the tide turned, would becotne shorter
and reach maximum width (approximate y 500 by 1,000 feet), then elongate in the opposite
direction as the tidal current increased. Therefore, it is expected that only areas very close
to the point of construction would experience significantly elevated turbidity within the plume
discharge point and would remain ckvated for an hour or two during each tidal cycle. These
areas in the immediate vicinity O! the discharge point would experience this periodic elevation
in turbidity for a matter of weeks m construction progressed along the dike length. There is
an oyster bar approximately 200 feet from [he site; however, oyster bar communities are
adapted to natural turbidity fluctuations in this shallow water area, and would not be expected
to suffer significant Iong-term adverse effects due to short-term turbidity from dike
construction. The maximum distance of identifiable sediment deposition (as measured by
sediment profile imaging) was only approximately 450 feet from the placement point (EA
1996a). It is expected. tllercfore, tlult only 20(1-300 feet within NOB 8-10 will be affected by
sedimentation. Regulatory restrictions within the Bay may preclude dredging operations during
the periods when the most sensitive lif’estages are abundant or during specific periods when
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metabolic Wes are lower (Table 5-3). Monitoring of dredgwi material p]acement in the area
of the test dike has indicated that pl[lme densities diminish quickly. Within 1,000 feet of the
outflow pipe, NTU values were within therang eofbackgroun dlevels(EA 1996a). While
some minor turbidity has been noted in the area surrounding the cutter head of the dredge, this
is unlikely to have significant impact upon local resources.

Due to the low organic content of the local swiilnents, the grain size of most on-site sediments,
and the excavation method, release of measurable amounts of ammonia is expected to be
minimal. There may be some release of anln~[)nia if anoxic sediments are used in dike
construction. It’ am]nonia releases do occur. tlw elevated concentrations would be expected
to generally follow the spatial distribution discussed above for suspended sediments. The
ammonia would tend to he diluted and ionized relatively rapidly, and, therefore, would not
be expected to result in significant long-term adverse effects, such as biological toxicity or
nutrification (nutrient enrich nwnt). The most toxic form, un-ionized ammonia, is not expected
to occur in biologically significant concentrations.

No other water quality impacts are cxpectcd from the material dredging and placement
associated with construction of the site. Impacts from toxic substances are not expected,
because the sediments to be moved are local in origin, primarily original substrate and remnant
erosional materials from Poplar Island, and there are no known local sources of toxic
substances. hnpacts from nutrients are also n~lt expected, because the sandy sediments would
not be expected, to have significant u~ncentrati(]ns of nutrient-rich material, Biological and
chemical oxygen demand is also not expected to be significant. Dissolved oxygen reductions
may occur locally. but vellical mixing is complete throughout much of the area, and
stmtitication is not expected to occur.

5.4.4.b Lone-Teml Immcts. It is expected that some long-term water quality impacts will
result from the operation of the (Ire({ge[i-lll:lteri;il placement site and from the effects of the
restored island and wetlands.

During operation of the placement f’acility, water will be displaced from the interior of the
diked area as new dredged material is added. This water will consist initially of Bay water
and rainwater trapped within the dike as it is constructed. As operations continue, this Bay
water will be mixed with water transp(~rted with the cirwiged material, additional Bay water
used to pump (ireciged material into the site, and with rainfall. Water will be discharged to
the Bay through several adjustable weirs along the e:istern, northern and southern perimeter
dikes. Internal diversions wil I k designwi and constructe(i [o ensure adequate settling of
suspended sediment prior to discharge into Bay waters. The large volume of water returned
to the harbor anti Bay will ca[lse periodic hy[irod ynamic changes in the harbor. These changes
will be more notice~i because the project will et’fcctively block strong tidal flows between the
islands. No long term impacts arc expecred.

Rainwater inputs to [he upland cells will, by necessity, have to discharge through developing
wetlands as construction progresses. Salinity of these discharges is expected to fluctuate
widely ciue to the salt content [)t’ the dredged materials and the freshwater inputs from
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rainwater. To avoid po[ential impacts to the developing wetlands, discharge channels will be
constructed to temporarily divell water around the wetlands.

The project requires that only clean scdi ment from the outer approach channels to Baltimore
Harbor be used for fill. Significant water qllality impacts from sediment placement operations
are not expected becailse of tIw uncontaminated nature of the source material. Within the
dikxi area, the primary writer q~mli[y impact is estinlated to be increased turbidity. However,
the diked area will serve as a settling pond and treatment basin. The shallow pond and long
travel path between placement ilr~:i and discluirge weir will promote settling of all but the
tinest materi:il. The ueirs will be controlled during placement operations in order to minimize
the release of suspended solids. TUrbidit y ill the discharge is expected to be near ambient
backgroun(i levels.

Ammonia c:in affect water qwility became of its oxygen demand, its availability as an algae
nutrient, and its toxicity ;it high concentratio]ls. DLIe to the high ratio of surface area to water
depth within the diked :irea, it is expected that n:itural aeration, coupled with the maintenance
of proper pH and the expected presence of nit rifying b:icteria will be adequate to convert much
of the ammoni:i to nitrate, thereby substanti:illy reducing the oxygen demand of the discharge
to the Bay. Whether as ammonia or nitrate. Il(mever, nutrient concentmtions in the discharge
may be higher than :imhicnt conccntfiitions.” D[lring the fall and winter months, the middle
Chesapeake Bay c:in be llitrt]ger~-litllite(l, so that the addition of nitrogen as ammonia or nitrate
during those seasons may ca~lse Itxxil increases in algae biomass in the embayment east of
Poplar Island. There will be no placement of dredged material in the summer which will be
used for crust management and dc-w:itering. Water discharged from the site will be aerated
and oxidized and must meet w:iter quality stand: irds. Water quality will be monitored closely
and the project managed to miniln iz.e deleteri(ms water quality impacts.

As each wetland cell of the placement :irea is completed. its exterior dikes will be breached
to allow normal tidal tlushing of the new wetland habit:it. Long-term impacts on water quality
in the pr+xx iirea ;ire expected to be beneficial.The wetlands will generally serve to convert
soluble Ilutrients in tidal water into org;inic detritus tlxit will be exported back to the
embayment east of Poplar Isl:ind. This dctrit;il inaterkl will provide substrate for bacterial
growth and twnthic community enhancements in the sluillow waters of Poplar Harbor.

5.4.5 !%diment Quality

Since the project k specitlcall y proposed to contain only clean sediment from project channels
in the central Bay leading to Baltimore Harlx)r:. no signific:int sediment quality impacts are
expected. Both the proposed constnlction site ;ind the prc>ject channels that would be dredged
to provide nuiterial for the wetland :ind upl:(nd habit:its are removed from known sources of

2 Specific ch:innet reaches include the (’rai:hill Entrance Channel, the Craighill Channel, the

Craighill Angle. the (’raighill Upper Range. the Cutoff Angle, the Brewerton Channel
EasttmlExtcnsiol],tht l’ol~lwster(’h:tnnel, and the Swan Point Channel.
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anthropogenic cc>llt:llllil~:ltic~ll.Subsequently, wedo not expect contaminant related impacts to
result from project construction.

Confirmatory testing of project sediments is currently underway and will be repeated at
intervals not to exceed three years during the 1it’e of the project. Testing and evaluation will
conform to guidance provided in E)wllwtiml of Dredged Material Proposed for Discharge in
Waters of the (J. S. - Tt’sring A4aIIIK~l[Inland Testing Manual] (EPA/USACE 1994).
Contaminant levels in channel sediments will be compared to reference sediments collected
near the Poplar Island site. For the most part. anal yses will focus on the Priority Pollutant
List less the volatile compounds which arc seldom present in dredged material and which
would necessitate specialized sampling pr[~~wdures. Results from the analyses currently
underway and from future contirmat~)ry testing epis(xlcs will be available for inspection at the
Baltimore District t~tl’ice and !li 1I be appen(!c(l 10 Poplar Island Monitoring Reports.

Dredged materials that are placed in upland cells are exposed to the atmosphere and
weathering. Exposure of sulfidic marine sediments sets off a chemical reaction that tends to
lower sedinlent/soil pH, This rmction and the exposure to minfall (which also has a low pH)
causes some metals that are bound to the sediment to dissolve into the water. Dissolved metals
can be toxic to aquatic organisms, if present al s[ifficient concentrations, and could constitute
a negative impact to the local biota. palliculady in Poplar Harbor in the short term. This
potential inpact is lessened by the placement of clean material. In addition, upland soils will
be conditioned periodically to nuiint:lin a neutral pH, which will keep metals bound to the
sediments/soils. Water qllality at the weir will also be continuously monitored so incidence
of low pH and high metals can be identified to minimize impacts to local water quality. The
reconstructed salt marsh will act as a filter for potential release of metals; therefore, no water
quality perturbations are expected in the long term.

5.4.6 Aquatic Resources

Impacts to the aquatic resources of the Poplar Islzind area can be categorized as short-term
construction impacts (less than or approximately 2 years) and as long-term impacts (2 -30
years) of material placement and marsh crest ion. Construction of the initial dike will include
dredging an WOO t’tlong nccess channel from (Icep water south of the proposed alignment to
a staging area near Poplar Harbor (Figure 5- I[)). The channel will be dredged to a width of
300 to 400 feet and a depth of 25 feet. and approximately 2 mc y of material will be removed.
Approximate y owe half (400() t’t) of this channel wil I be located within the containment area
and one half (4000ft) will be Iocatcd (mtside of the containment area. In addition, borrow
material will be dredged from the project site ft)r placement along the dike alignment. These
activities will disturb the bottom in the dredged channel and borrow areas, as well as locally
elevate turbidity ancl possibly nutrients d[lring dike material placement. Dike construction will
bury existing arm of the bottom along the proposed alignment and may affect adjacent areas
of the bottom through drift and Wt Iing of finer pal-ticulates.
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After initial dike construction, dredged mtcrial fronl other areas Of the Bay will periodically
be placed within the diked area. Shol~-ternl localized elevations in turbidity will likely be
associ:ited with placement of material due to the operation of tug and barge traffic in the
relatively shallow waters surrounding the proposed dike alignment, and in the access channel.
The most signitlcant impacts to the iiq\liitic resources of the area will be burial of 1,110 acres
of Bay bottom in a relatively shallow attii within the dike, with subsequent construction of
tidal marsh and uplands over tlw area. other potential impacts include sediment, nutrient, and
possibly ammoni:i releases frolll the c~mtaincd area. Lo[lg-term impacts are expected to be
positive. The wetlands will m:lture and pro~idc high quality detritus to adjacent waters of
Poplar Harlx)r. The new Ilal>itats, Ix)th uetland iind upland, and significant transitional edge
areas will provide a wide range t)t cliversity in bird and fish populations in the tidal channels
and adjacent waters.

5.4.6.a Phvtol?lanliton and Zo(mlankton. In the short term. the turbidity associated with
dredging and dredged material placclnenr is likely to suppress light penetration into the water
column and could locally depress the phytophmkton community. Significant increases in
nutrient concentrations due to drtxlging act ivit ics are not expected, except in the immediate
area of the discharge. These ltulized increases would tend to elevate phytoplankton
concentrations, but this is not expected to be significant because of the small amounts of
nutrients released. Since the project is in an exposed area, tidal currents and wave action are
expected to lessen local izwl effects on the phytoplankton through exchange with nearby waters.
Phytoplankton and zooplankton w ilI be ent rai ncd in sediment slurry at the borrow site during
construction; the impact will tw localized iill(l not significant in the long term. The short-term
effects on the l>llyto}~lilllkt(~llill”C, thcref(~rc. expected to be negligible. As a result,
zooplankton communities that arc dependent (m phytoplankton densities are not expected to be
limited by food availability. Effects on photosensitive zooplankton species due to localized
light penetration are expected to be short 1ived due to current exchanges and rapid settling of
most of the materials. pliic~ln~llt activities in the project area will continue over the life of
the project, resulting in a relatively consistent arm of’higher turbidity within a specific distance
of the discharge point. The atl”ec[cd area, however, will be small relative to the overall area
of the archipelago. It is iils(>inlpilllmt to note that the Poplar Island area already experiences
significant turbidity events dilily dlle to isltlll~i erosion. Based on the chlorophyll
concentrations and zooplankton densities noted during the summer survey (EA 1994d) versus
those observed at state nmnit(~ring stilti(~ns (Section 3.1.3.), there :ire no indications that events
have had even a negligible effect on the plank(on.

Dredged material placement within the proposed dike is not expected to measurably affect
plankton communities outside c~f the dike. Reconstruction of the island communities,
especially the salt marsh, is expected to have a stabilizing influence on the plankton
communities in the immediate vicinity (Jf the ill”Chip~lagO. It is expected that the development
of salt marshes on the east side ot’ the res{orc(! island will particularly benefit Poplar Harbor.
Salt marshes are known to filter nlltrienrs frt~m the water, moderating the availability of free
nutrients thiit can cause rapid l~llyt~>l~l:lllkt{lllblooms followed by oxygen-depleting decay.
Moderation of l>llyt(~l~l:ltlktc~r~blooms will not (rely stabilize dissolved oxygen within the
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system, but will also improve light attenuat i(m during key periods in the development of
photosensitive organisms such as SAV.

5.4.6.b Fisheries Resourcm. Construction activitim are expected to affect the fish community
in several distinct ways. Dredging (J1-[he accwss ch:innel and borrow area and subsequent
placement along the dike alignment will disturb less than 100 acres of bottom. Pelagic fishes
(e.g., menhaden, striped bass) and mt~re m(lbilc members of the demersal fkh community
(e.g., flounders) are expected to easily move out of or generally avoid the area during
dredging. The fishes most affected would lW slnaller, mostly resident species of limited
mobility (e. g., gobies, blennies) and the young of fish utilizing the area as a nursery. Those
within influence of the suction hew! wilI be tnt raind with the material being moved, and some
of those along the alignmcnr may lx trappd and destroyed as the material is placed. This is
expected to be a very sm:ilt p(~rtion LJfthe I(K:II~isll community, and the action is not predicted
to have I:isting impacts t~n any spwics.

The short-term elevated suspen(iecl solids levels associated with dredging within the project
area are expected to have a negligible effect on larger members of the fish community that will
likely avoid the areas of highest turbidity. Earl y lifestages are expected to be most affected:
eggs and l:~m:ie/1~1~’etlilesof many tlsh species arc sensitive to high turbidity. Many fish eggs
are adhesive and readily accumulate palliculates, making them less buoyant (in the case of
pelagic eggs) or smothering them (in the c:ise of demersal eggs). Some larval fish are
similarly affected by high concmtrations of ]XllliCtllil(~S. Suspended solids are also known to
intluence the feeding abi lit ies of s(lmc l:irv;le/l(lvelliles, particularly those most dependent on
vision to detect prey (e. g.. young striped Ixiss). The extent of impacts to fishes in the area
during early life stages is spec[llat i~e becauw so few fish eggs/larvae were collected during
existing conditions surveys (Sccli(Jn 3. I .6. c). Because the reasons for poor ichthyoplankton
abundances cannot be determined from the existing ct~nditions surveys (collection methods vs.
organism (distributions). pr(liect impacts cannot be determined. The fish species most at risk
to perturbations of early li~e stages are those Ivith demersal eggs (e.g., silversides, gobies,
blennies). These species are, however, all very common regionally. and any impacts to the
populations would he short term.

When construction is completed. any fish ualled uithin the proposed dike will likely be lost.
Existing conditions s~!rveys cxmfirme(l that all sp~’tics currently using the area are common in
the Chesapeiike Bay ilt}(l typital ~~fih~’ mid-Bay region. The loss of fish habitat within the
diked area is considered the more si~nificant impact. Existing conditions surveys indicated
that much of the open water in the vicinity [~t’t!w archipelago was bereft of cover items,
particularly SAV and viable oyster bars (alt hmlgh some occur nearby). The most significant
cover found within the study area was provided by tlw submerged trees and snags, remains of
the forests that fonnerl y covered the remnant islands (Figure 5-18). The snags occupy an
estimated 27.2 acres. or 2.5 percent l~f the contain nlent area. These have been noted as
important habitat for striped bass (anlon~ other species) and would be buried within the
containment area. The loss of the sn:lg fields is of some importance, because a structure of
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this type provides “ree~’ habitat with iN the relatively open homogeneous sand flats of the mid-
Bay region. The snags are, however. shon-term structures that will disintegrate with time and
are not unique to Poplar Island, but which exist throughout the Bay. Moreover, the protected
cove crtiited by Poplar Iskind may cre:ite conditions c~~nducive to the recruitment and growth
of SAV, a habitat type (hat is currently areally restricted in Poplar Harbor. The stone armor
that will protect the dike in many areas is also expected to provide cover for some species,
although utilization (~t’these strud[lres is oi-len lilllited. In addition, the stone armor will
provide a food source upon cc)l~)nizati~)n(~f the rocks by epibenthic species. Construction of
groins or rock piles along the dike wall to provide bottom diversity/cover is expected to
increase the vallle of the rock wal Is as refugia (reefs).

An important habitilt feature of an archipelago is the shoreline. Shallow near-shore areas have
been noted as being among the nl{~stprod(lctivc habitat of some estuaries, second only to tidal
marshes (Ayvanzian ctal. 1‘Y~2). The presence of this habitat (within the archipelago) is not
unique to the region. b~lt it is uniqilc in its occurrence so far from the mainland (surrounded
by areas of much dcqxr waki). Al>l~T”[~xilll:it~:ly1,000 acres of shoreline and near-shore
habitat will be buried within the containment area, including the four Poplar Island remnants
and their associated shorelines. This. however. constitutes only a minimal loss of shallow
open water areas regionally, less th:in I percent within the mainstem Bay from the Bay Bridge
to the motith of the Potonuic River. Although ii large shoreline will eventually be constructed,
there will be :i period of time during which the shore of the proposed island will be
predominzintly rip-rap. which does not Iuive the s:ime habitat value as a natural sand beach.
Some of this loss will eventil:ill y be :imel iofiited by the construction of the salt marsh on the
eastern shore of the proposed isliind, but this wi II be ii shift in habit:it types with a net loss of
shallow san(iy-bottomed open wviter :ind sand be:ich Iuihit:it cilrrently within the proposed dike
alignment. However. over time, it is also expected that some :idditional shallow sand beach
will develop through :iccrction al{mg Popl{ir Harbor pollions of the dike and along any finger
dikes constructed as reef areas. Tilt ti(lal gut th:it will rcnuiin open between the proposed
island and Co:iches Isl:in(i is :IIs() expected t~~pr{~vide some :idditional shoreline habitat.

This shift in the prtxiominant aquatic iliibit:i[ is expecte~i to mtinifmt fundamental changes
within the fish commllnity utilizing (he ami (i~lring tile transition period following dike
completion, particuiar]y within an(i (iirectly wijacent to tile proposed dike alignment. The most
significant ch:illge is tllid tiit O;iiy (Jlmi wAfL-I’ w iii”iili tli~ proposed alignment will be marsh
creeks an(i pon(is. This will preclii(ic use of the arwi by a(iuhs of some of the larger species
that utiiize tile dtxper are:is ;iroumi Iiw archipelago wilicil were found during existing
comiitions investigations. The LIS:I:Cis expected to shift to earlier lifestages and to smaller
species tiwt commonly utilize marsil creeks :imi ponds. Species composition in the waters
surroiln~iing the propose(i islan(i is not expected to cilange significantly in the long term.
Monitoring stmiies of simi iar bent%ici:ii us:ige projects in northern :ind southern estuaries have
revealed nearly identicai species compositions iwfore mi after marsil creation (Lanolin ef al.
1989, Newling and Lan(iin 1985).

5.4.6.c Commercially Inmortant Species. Existing ctm(iitions stu[iies in the project area found
that five C(lInl~l~rCiiliiy impo[tint finfish species and tilree species constituting the “herring”
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group utilize the area at various times of the year. Of these, the most important in terms of
poundage landed and dollar value were striped bass and Atlantic menhaden; several lifestages
of each of these species were collected. As stated previously, the composition of the adult
finfish community in the waters surrounding the proposed alignment is not expected to be
imp~cted significant y in the long term (Section 3.1.6. b). However, construction impacts such
as bottom disturbance or turbidity may deter shoil-tertn usage by the adults and young of some
commercially important species (e. g., flounder). In addition, burial of available cover items
such as snags woukt remove preferred habitat for species such as striped bass. Pelagic species
(e.g., herrings) may avoid the area completely during construction activities, but the young
(particularly the planktonic stages) may not be able to. It is not anticipated that any long-term
impacts to commercial y important tinfish will be significant, and, once the construction phase
is completed, finfish are expected to move back into the area quickly.

Two commercially impotlant bivalve species. soft clams and razor clams, occur within the
proposed dike alignment. Dredging and construction of the containment facility is expected
to permanently eliminate the bivalve community that currently inhabits the bottom within the
dike alignment. Moreover, there would be no potential for reestablishing that portion of the
former Bay bottom shell fishery because the area would be completely covered with dredged
material when the island was constructed. Since both of these clam species occur inside and
outside the proposed alignment, populations are expected to reestablish adjacent to the
proposed island after construction. The soft clam beds in areas adjacent to the proposed island
have been historically productive, :ind soft clams typically produce thousands of young per
spawn. Soft clams, therefore, are expected to repopulate adjacent areas within two or three
years, post-construction. The timing of this recovery is, however, speculative and may depend
upon the timing of construction activities relative to peak spawning and recruitment for these
species and also upon regional population trends for the species. For example, soft clam
harvests (one gauge of poplllation density of adults) are currently in a decline (Section
3. 1.6.c); fewer numbers of adults may affect the numbers of young produced to repopulate
various areas over the next several years. Ho~vever, the soft clam beds in areas adjacent to
the proposed island have historical Iy been very productive and recent surveys indicate active
rexxuitment of young both inside and outside of the proposed alignment indicating a potentially
healthy parent stock within the next several years. Additionally, individual clams produce
millions of eggs and larvae and the planktonic stages can remain in the water column for long
periods, adcling to the possibilityy of recruitment from area outside of the influence of the
project.

Suspended sediments from initial dike construction activities may also depress recruitments in
the near-field during construct ion act ivities. Although not expected to drift more than 500 feet
from the site (EA 1996a), particulate settling over bivalves may suffocate the young within
the area of influence, postponing recruitment in these affected areas until construction activities
are completed. It is anticipated, however, that construction of the salt marsh will increase
productivity of the shellfish populations once the marsh is established and functioning by
localized moderating of available nutrients which is expected to enhance productivity of bivalve
food sources (phytoplankton and zm)plankt(m).
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Two charted oyster bars are located a(l,jacent to the proposed dike alignment. NOB 8-10 is
located adjacent to the dike on the northwest side of the proposed alignment. NOB 8-11 is
located along the eastern side of the archipelago (Figure 3-14). On] y NOB 8-10 is currently
believed to be productive (Section 3. 1.6.c, Figure 3-14). The proposed dike alignment is
configured such that no dredging, construction, or filling activities will occur over any oyster
harvesting areas. The. staging area for material placement will be sufficiently far from NOB
8-10 to prevent impacts from resuspensi(m [Jt material due to barge traffic. No long-term
impacts from the project on the adjacent oyster bars are, therefore, expected. Short-term
impacts to these bars from the project CXN1Id rcsu It from suspended sediment drift during dike
construction, particularly to the planktonic larvae and spat (newly settled young). Dredging
restrictions within the Bay in the summer (.lune through August) are designed to avoid
entrainment of :ind provide protection for these litkstages. These restrictions will be closely
adhered to during construction. A second dredging restriction time occurs during periods of
low metabolic rates when oyster-s are more suscept il}le to smotheritlg by suspended sediments
(December to March). These beds and the nearby clam beds are currently exposed
periodically to higher than background levels of natural turbidity due to island erosion.
Stabilization of the islands is expected to eliminate this source of turbidity and protect the
remaining beds from impacts related to suspended sediment in the future.

Table 5--I: lniand Dredginx Restrictions for Chesapeake Bay

Period

February 1-A pril 15

.June 1- August 31

December - hlarch

Agency

National Marine
Fisheries Service

MD Ekpt of Natural
Rw)uT-ces-- Shelltish
Divisic>n

hlD Dept of Natural
Resourctx-- Shellfish
Division

I’rotected Resource

Anadromous Fish
(h’migrations)

ovsters--Spawning,
Iakal development and
e:Irly spat (newly settled)

oystet”s--Adu]ts during
the tl~ttening period

Conditions I

Unconditional I

Dredging within
1500 feet of a
viable bed

m
from (G13A and M&N. 1995c)

The waters surrounding the archipelago had been identified as a regionally important area for
harvesting of blue crabs. This was confinne~i during summer existing conditions surveys
through observations of substantial commercial crabbing efforts in the area (EA 1995d).
Short-term impacts to blue crabs are expected to be similar to those of the finfish resources.
During dike construction, there will be a perio[! of lowered usage of the archipelago by blue
crabs, and those trapped within the dike at completion will be lost. These losses are expected
to be minimal, particularly if dike construction is completed when the crabs are in deeper
waters (October through April). The most significant impact to this resource will be the loss
of 1,110 acres of prime summer blue crab habitat to burial and island construction. The snag
areas and the relatively protected Pop[ar Harbor are valuable habitat for juvenile and molting
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stages. The shallows surrounding the remnant islands provide habitat (cover and food sources)
sought by juvenile and adlllt crabs in the summer. The marsh creeks and protected harbor
fonl~dbytllerestf)re{l isl:lllClcLlllstrllcti{lll:lre exJIWtti toproviCie excellent crab habitat in the
future (piirtieularly for young Iifcstages and peel ers/sot’t crabs), but island construction
represents a net loss of current Iy product it’e blue crab habitat.

5.4.6. d Benthic Invembralcs. Benth ic invertcbra[es, especially infaunal components, are
strongly dependent up{ln biOlogiCill, physics], and them ical characteristics of the surrounding
substrate. This dependence. wmbined with I(nv mobility, makes benthic infaunal organisms,
such as clams, palliculady sensitive to the disruption associated with dredging and dredged
material placement (McCaIIIey {’( ~11.1977). Because of the engineering design of Poplar
Island, measurable impact wtmld be expected to be restricted to the area within the diked
perimeter and beneath the dike itself.

Short-term impact to the benthos l!i II result from dike construction, dredging of the access
channel, material placement activities, and ship lnovement in the area. Recovery of benthic
resources will occur outside of the mxmstmctcd islancl after cessation of disruptive activities
in a specific area.

Dredging of the access channel and the sand borrow artil for dike construction will completely
disrupt the indigenous benthos living in the material that will be moved and within the
influence of the sediment plume associated with the operation. This is dependent upon
sediment type and wind/c~lrrent conditions in the area. Actual disturbances from this
construction were measured to within 5000 feet of the test dike (EA 1996a, in progress).

The effects of dike constructi~m on the btmthic community are expected to be restricted to the
placement area and to an area a(tjacent to the dike within 500 feet of the proposed alignment.
The henthic resources buried under the base ~~t’the dike will be lost, but the impacts outside
of the alignment are expected to be of sho[l dtl ration. Many benthic infaunal organisms can
survive a moderate silt layer covering by b~lrrowing upward, and the community can also
recolonize a disturbed area throllgh recruitment and immigration.

The impact of dredged material placed within the containment area will depend on the extent
of particulate dispersion from the site. Disturbance may occur before containment is
completed and tine sediment is dep(~sitcd (m surrounding benthic communities. Many infaunal
organisms can move rapidly mough to a~oid being covered by particulate. This has been
documented, for example. in bivalves by Shulcnberger (1970). Some components of the
benthic community (e. g., filter t’eedcrs) are sensitive to high turbidities, particularly over
protracted periods when turbidity may intluence km,g-term feeding effectiveness. Duration and
distance of particulate drift from the (like wi II determine the overall effect on the benthic
community.

Maintenance of the access channel and constmction activity in the area will result in periodic
disturbance to the adjacent bentllic communities until all placement of dredged material is
completed. Vessels opernt ing in shallow wat crs can cause considerable sediment disruption.
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Some taxa are able to cope with persistent sediment instability, but community alteration will
continue until construction and fill activities are cx}nlpleted. Once dredging and disturbance
has ceased, recovery of the lwnthic communif y shouki occur within 1 to 2 years (Pfitzenmeyer
1970), although some opportunistic species, pallicularly polychaetes, will recolonize an area
within weeks after a disturbance (Sanders e[ {71.1980, Grassle and Grassle 1974).

The most significant long-term effect will be the elimination of most of the existing benthic
community in the 1, 11W:icre ;IW:I to be coveiul ~~ithdredged material. Existing conditions
stirveys h:ive indiciited th:it the tire:i to he fi IIcfl is nt~t :i ilniqile habitat and that the area is not
inhabited by ii iiniqiie bentllic ct)mmilnity ~~hen comp:ired to other shallow areas in the
Mesohaline portion of the Ches:ipcake B:iy. The similarity of coinmLinity composition
(inc]ii(iing soft clam distributions) inside :ind (Jiltside the proposed aligninent can be attributed
to the rel:itively homogenoiis substuitc composition (85 percent to 99 percent fine sand)
throughoiit inost of the arch ipel:ig(~ (Section 3.1. h.d).

Constriction of inarsh creeks Will reestablish some benthic habitat within the proposed
aligninent; however, re-cstabl ishment m:iy rcqil ire ii t iine period of several years. This new
habitat is expected to be nuirkedly different tlt~m the existing habitat since it will be shallower
aild will consist of tiner silbstfiitc c{~lnpt)sition. The sh:illow, better protected environinent of
Poplar H:irbor tluit will result from istzind restt]fiition is expected to eventtially produce a
prod~ictive benthic invet~ebriite c[)lnlnilnity that ~vill :ittfiict fish and wildlife to that area.
Recolonizatioil may be facilit;ited qilickly dile to the presence of “seed” organisms occurring
in the sediinents of the cilrreilt wetlands which will be incorporated into the reconstructed
marsh. The current bentbic coinmilnity within Poplar Harbor will also provide “seed”
organisms for benthic recruitmcilt.

Seine niltrient expo]t is expected from the containmeilt area following material placement,
dewatering. and in:irsh constnlct ion. This nl:iy enhance benthic prodiictivity periodically
diiriilg project development diIc to sh[~l-t-term incre;ises in planktonic food soiirces. Marsh
creation, however. is expected to mwntil:i]ly m(derate niltrient flilxes in the waters surrounding
the proposed iskii~d iind to Iuivt ii sl;ihi Iizing cl’feet on the niitrient cycle.

Horseshoe crab spawning has not been confirmed in the archipelago. If spawning does occur,
short-term impacts inclide elimination of suit:ihle si>awiling habitat on the fotir island
rein ilants. The dike alignment wil I not abiir the s(~ilth shore of Coaches Island, and will not
impact this habitat, which is p(~tenti:illy silit:ibie for horseshoe crab spawning. Over the long
term, the reconstructed isl:ind will cr~iit~ silitable sp:iwning habitat (protected from waves and
surf) within Popkir Harbor.

5.4.6.e Submerged Actimtic Vegetation. The w;itcrs silrro~inding the Poplar Island archipelago
provide many of the physic;il htihitat chii~icteristics key to SAV growth and success. These
characteristics inclilde sh:illow water protected from wave action, with relatively good water
qiiality and clarity. However, recent SAV surveys t~f the waters silrroiinding the Poplar Island
archipelago revealed that the presence of SAV species was minimal (EA 1995c,d). Site-
specific degradation of habitat qilality. particiil;idy wave action and the associated turbidity
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from erosion of (he remaining land lnasws. is Iwlieved to be the primary cause of the Poplar
Island SAV decline in recent years (Sccti[ln 3. 1.6.e).

The are~ of greatest SAV density idcntitic{l durin? the existing conditions surveys was outside
the proposed dike alignlnent ii(l,ia~~nt to the pt~int where the easterly perimeter dike will abut
Coaches Island (Figure 3-16), No SAV was fo(lnd inside of the proposed alignment, and only
one other potential occurrence (near .lel’f’erson”s Island) was foun(i, although root stocks were
not located,

No short-term impacts to SAV d(le tc~ access channel dredging are expected because the
channel does not cut thnmgh any known areas of’ root stock occurrence. The proposed channel
is far enough fr~~m the cf~nfirmcd hed a(ljacent to Coaches Island to prevent significant
increases in suspended solids during channel d rcdg ing from affecting the bed. The perimeter
dike, however. will come within approximately 300 feet of the bed. Dredged material
placement may cause turbiditics near the SAV lmd to be elevated during construction of that
portion of dike, which may result in some shotl-term impacts. However, timing material
placement in that location to coincide with a dormant period of the dominant species (October
through April), would minimize potential impacts to this remaining bed. This bed may be the
only root stock available a(ljacent t~}the pr~>.iectarea and may be key to the recolonization of
Poplar Harbor after constnlcti~ln. Prccaut ions, therefore, will be taken to minimize
construction impacts to the bed.

Longer-term impacts of material placement acti~ities and turbidity due to barge positioning
are not expected to impact the SAV res(wrccs because these activities will be conducted
sufficient 1y far from the M. The pr(ject wi II IN]ry approximately 700 acres of shallow open
water ( <6 feet) that could potential Iy support SAV within the area of the proposed dike
alignment. Current cn)si(mal I)iitterns prevent this area from supporting SAV, and further
loss of protective islands will rapidly decrease the potential habitat area. Portions of the
shallow water areas associated with the Poplar Island archipelago that have historically
supported SAV will be convtrted to an island/nvirsll complex. However, the restoration of
Poplar Island will eliminate the wave action and turbidity currently associated with erosion
of the existing land masses within the prop~~sed dike alignment and will provide added
protection to .lefferson Island an(l ponims of Coaches Island outside the dike. This
elil~li[lati{~tl/recl~lcti~~ll of existing so~lrces of suspended solids is expected to enhance the
suitability of the area for future SAV growth. The dike will also afford greater protection
to Poplar Harbor. which is expected to promote SAV recolonization clue to lessening of wave
action.

Once the dike is breached to :illow tidaltlushing of the completed marsh areas, resuspended
material may migrate into Poplar Harbor. The material migration could potentially alter the
particle size distribution of the hilrhor s{lhstrate. The effect of substrate alteration on future
SAV occurrence or distribution is speculati~e, because future sediment composition cannot
be predicted. and because recolonization wi !I he dependent upon a variety of factors such as
water quality, clarity, and [he distribution potential of nearby seed stocks. It is anticipated,
however, that tlner sediments will predominate in the harbor. This will shift eventual SAV
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dominance to plants typical [Jf Inuddy substrates like those of salt marsh creeks/channels
(e.g., redhead and widgeon grass). The salt marsh is expected to have a long-term positive
effect on the existing SAV by nltxlcrating t{lrbidity, nutrient tluxes, and phytoplankton blooms
within Poplar Harbor.

5.4.7 Terrestrial Resources

5.4.7. a Vegetation Resources. The loss of vegetation on Poplar Island has been a
historical y occurring pattern (NW thc pmt 15(1yeiirs. Poplar Island has been reduced in size
and cut into several islands. first t’ragmcn[ ing and then eliminating forested areas on the
island. Three of the remn:ints now possess primarily tidal marsh areas that show continual
signs of erosion of the marsh peat hanks. South Poplar Island has been reduced to the point
where it is frequently ovcrwashed by tidal water and is being further reduced in size and
elevation. In 1995, only marsh grasses remained on South Poplar Island with evidence
suggesting that shmb growth has recently dis:li~pe:lre(l fronl the island.

Impacts to vegetation community rcst~llrces wi II lW minimal. The proposed alignment is far
enough away from the four western remn:lnts that little disturbance should occur during dike
construction. Since the propt~sed al ignmcnt will not abut Coaches Island, vegetative
communities on the island wil 1 not Iw disturlwd by nxxmst ruction. Further, dredged materials
will be placed within the contained cells such that [he remaining islands will not be buried.
Vegetative communities remaining on the four wes~ern remnant islands will be preserved and
used to seed and populate newly cowstrutted arws surrounding the four remnant islands.

A major component of the prop{med project will be the creation of tidal marsh and upland
habitats that will restore the wildlife habitat of the Poplar Island area (Section 6.3). The
dredge(i material placement and tidal marsh devcl(qmlent are designed to result in minimal
impacts to the existing tidal marsh on C’oaches Island. The south side of Coaches Island will
be protected by a sand dune, and a tidal gut willprovide tidal water inflow to the remnants.
The remainder of the dike alignmenr intcd’:lce ;llong Coaches Island will be constructed
adjacent to unvegetat ed heath.

5.4.7. b Avifallna. Most bird species are characterized as terrestrial primarily because of
their nesting habits. Species include w:itcrfowl, wading birds, other colonial waterbirds, and
shore birds. Man y of these birds, houmrer. rely ~lpon aquatic habitats, including wetlands,
beaches, inter-tidal areas, and transiti{~n z(}ncs Iwtween land and water to satisfy their life
requirements.

Since the proposed dike construction aIKl creatim of a dredged material placement island may
occur in phases, the associated iml):lcts to avif;i[lna will vary depending upon timing and
location of construction acti~ities. The basic imp:icts of construction to birds in the Poplar
Island area will be disturbance of Iulhitat. The 20 it dike elevation will provide gradual
slopes and should not be difficult for animals to traverse.

Where construction activities occur, the behavior of birds utilizing the area will be influenced
by human activities, including equipment UW, movement, and noise. This may likely displace
birds utilizing discrete areas such as areas of shal l[nv water habitat in the immediate vicinity
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of dike segments. As the prtyxwd constnlcti(~n sequence occurs, areas from north to south
within (he project area will experiefwc (1isturbances. These are expected to be localized, and
a certain amount of habit M icm to c(mst ructi(m :ictivities is likely. Habituation may also occur
toward water-based transpollar ion iH and (NNol”the project area throllgh the established access
channel. Disturbance of avian resources, including bald eagles (Hcdiaeelus leucocephahs)
on Jefferson Island and col(mia] bir(ls oil Cclaches Island, will be minimized by the distance
between the dike alignment and these are~~s.

Although the remnant islands will remain intact, the area surrounding the remnants will be
filled, reducing shoreline nesting habitat il[)d slliill(~lv water foraging and resting areas. Birds
utilizing these hbitiits ~i’ill be fclrcd to util ix t)ther areas in the vicinity of Jefferson and
Coaches Islands. They will also Iilwly t’(11I(N! mtlbile forage fish and seek areas providing
floating or submw-gcd ;t(l(]iitic \~g~[iitioll t~r il~~~ssibl~ sh~llfish beds.

Colonial WilterbirdS

Colonial waterbird colonies on Middle Poplar Island, including the large colony of double-
crested cormorants and the smaller cokmies of little blue heron (Egretta caerulea) and snowy
egrets (Egrerta thl{la), will be disturbed by ctmstruction activity in areas surrounding the
island. It is assumed that an (lll~l~l:ll~tifi:ll~lecolnpt)nent of these colonies may move and seek
other nesting colony locations in the arw including Coaches Island or Jefferson Island during
island constt-uction. The USFWS recommends dredged material placement volumes per lift
which do not inun(ia(e the conm}rant nmkery (m hliddle Poplar Island. If this is not possible,
the Service recommends :trtifi~ii~l nesting structures be erected adjacent to Middle Poplar
Island prior to initial inflow {() mitigate the I(Ms. Double-crested cormorants are known to
readily utilize allitlci;il structures. In addition, the Service indicates that the colony could be
impacted by constructitln act ivit ics ~~cc[lring within 500 feet. The USFWS and DNR have
requested that we take precaut i~msto 1imit d ist~lrbance to the area wit bin 500 feet from March
lthrough July 15.

The colonial bird colonies (m Coaclws Island will likely remain unaffected by the proposed
action. The periphery of the colony” may be tclnporat-ily affected by human disturbances,
including noise and general acti Irity in the ~ricinity. The colony edge is approximately 500
feet from the proposed alignment. and the lllii,io~ity of the colony is insulated by its interior
woodland location. Ttw nl(~st distant point in the colony is approximately 1,500 feet from
the proposed alignment. The [JSFWS has rccomlnended time-of-year restrictions for
construction of the containment berm and huluan activities along the entire forested portion
of the southern shoreline, where that constructi(m or human activity will occur within 660
feet. The time-of -yenr restriction for this porti(m of Coaches Island is recommended by the
Service to be 15 February through 15 .IuIy. and will not be required for inflow operations.

It is anticipiited that in the I(mg term. the island to be created, which will have upland and
lowland habitat. will ultimately faior colonization by a variety of colonial birds, including
all of those currently using the ilr~ii.
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Gulls and Terns

The elimination of shallow water toraging and resting areas and the concentrated resting area
afforded by the Middle Poplar Isliln(l barges will affect gulls. Gulls, particularly herring gulls
(Larus arge~ua[l(s), are very cotnmt}n in the region and have demonstrated adaptability to
human presence. They uill likely be able to adapt to other foraging areas and will quickly
take to new structural features s1lc1las dikes or I)ilings.

Terns (Sterna spp. ) will be affected by the pr~~posed action because of the conversion of
shallow water and open water foragi t10~ areas to the dredged material island. Those birds will
be forced to seek foraging areas clsewhcrt and wi II t’ollow the forage fish stocks.

There will be more potential nesting sites L)l]thu new island to sLlpport these birds. It is
possible that there will event(lall}’ be g{md nesti]]g habitat for the Least Tern, a Maryland
protected species.

5.4.7.c Waterfowl. The most significant impacts to local native breeding waterfowl are

likely those associated with American black duck (AIMs rilbripes) nesting. This species has
suffered significant Iong-term p~~plllari(m dccl incs resulting t’rom loss of habitat and from
competition and hybridization u’ith expanding breeding mallard populations. Nesting black
ducks were observed in very Iclw densities d~lring the Poplar Island quarterly surveys (1.0
nesting hens per acre [EA 1995c.d]). It is ant icipatcd, however, that creation of marsh and
woodland cover as part of the r~>storalion efftlll will benefit this species. at least locally.

Other potential impacts to waterf(wl include the elimination of shallow water foraging and
resting arem. This would primarily affect t)verwintcring waterfowl, including sea ducks and
diving ducks such as oldsquaw (CloI/X//h~~~ye)~mli,~).scorers (Mclmi[ta spp. ), redhead (Aythya
americalla), canvasbacks (A~tlI\YI~s{~[i.v!lcria),scallp (~-vfha spp. ), and bufflehead (Bucephala
clangula).

The SM d~lcks. particularly ol(ls~[\]ii\\/, iire rela[ ivel y common an(i abundant inhabitants of the
Bay and should readily shitt to (~thel iire:is to ft~r:ige. Once Poplar Harbor becomes better
protected by the dike. and the SAV ~f~ltmizes extensive areas, there would be a significant
positive benefit to a wide lwrict y [)f watcrt’[)wI sptcies. Furthermore, the creation of tidal
marsh interspersed with tidal creeks will crmte foraging areas and resting locations for
waterfowl in the future.

Raptors and Scavenging Birds

l%e primary raptor affected by the pr(qxwd acii(w is the osprey (Pnmiion haliaetus). Osprey
nest and have been obscmed tle(!ging young on al 1 of the remnant islands with the exception
of south Poplar Island. Ft~ll(n\iny the rc~xwery I’I-(MI1effects of chlorinated pesticides, osprey
populations have expanded dr:imatic:ll Iy in the Chesapeake Bay region. This species will
opportunistically nest on a variety of elevated structures. including pilings, channel markers,
building roofs, and piers. Allifici:ll nesting p!att’orm structures can also be erected to
facilitate osprey nesting. Ovcral 1. osprey ~xyxllat ions in the area are not expected to be
adversely impacted.
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Another raptor in the study area vicinity. the bald eagle, has been observed only with the
active nest site located tm .letl’erson Islaml. The potential effects of the proposed action on
the bald eagle is further discuswxl in Scutitln 5.4.8, “Rare. Threatened, and Endangered

Species. ”

Shore Birds

Shore birds such as willct (C~lrl)rt”t~/)l][jIl{,Yi~~’lllil]tlltll[~tl~.v).dunlin (Calidris alpina) and semi-
palmated sandpiper (Cf~li(h.is /m.~i/1{~)1W% v~t~ntially lW n~wtively affected by distufiance
surrounding the relllnilllt island hallililt S. AIIINu1:I1the willet has been observed in breeding
and nesting behavior {ln the four rcnlnant iSlillldS, this species is not imperiled and is not
listed as threatened or endangcrul by stiit~ or Federal agencies. Willets have also been
observed nesting on CLMCIWSIslaml. t 1 Imr SI1(JWbirds potentially affected by this proposed
action may lose s(~nlc lllint~r t’tlragt ilr~:i\ such as beaches an(i intertidal zones along the
remnant islands and alt~ng :1 p(~rtit~n CJI’the lw:ich where the proposed alignment will border
Coaches Island. The tidal lnarsh m{ ing hahit at for wi Ilet and other shore birds on Coaches
Island is not expected to be a~lverscl y itnpi~~t~d.

The creation of ii restored P~pliir Ishind, incl~ding tidal marshes, tidal flats, and beach areas,
will benefit nesting willcts :ind other season~il migratory shore birds by providing a much
larger area for nesting and feeding.

5.4.7.d Mammals, Rel>(il~>s,ii]l(l .Atn~~hibi;ins. No significant impacts are likely to occur to
reptiles, ainphibi:ins, or mamm:ils due to the proposed action becalise no members of these
groups were found ~~nthe f(wr rcinwint isliinds during seasonal surveys (EA 1995a, b,c,d).
However, diamondback tt>rr:ipins (,tl~//f~cl(/~//}~Y.Ytempiti} are known to utilize sandy tidal
habit:its for nesting. A sh~~ll-tcrin impact f~~rthis species includes the elimination of shoreline
nesting habitat 011 the r~lll IliiIlt S. Nl~ne of the terrestri:il upland or wetland habitats where
reptiles, ainphibians, :ind m:imm:ils have ho-m observed on Coaches Island will be destroyed
by the proposed :iction. Coaches Island wil I likcl y :ict as a potential source of animals from
which the new isl:ind can be col{)nized. In :iddition, the coilstruction of a sand dune along
the south shore of C(MCIWSIsland, which will l~ii~~ a tidal gut open between the islands, will
SUStiiill suit:ihle long-rem ncsl in: Iuihitat tor di:inlondlxick terrapins.

5.4.8 Rare, Thmvitened , Hnri l~;ndangerl’d Species

No state or Fe&r:il tllre:itencd or end:ingcred species are expected to be significantly impacted
by the restoration of P(~plar Isl;ind. The single nesting pair of bald eagles on Jefferson Island
is not likely to be negatively imp:icted by the proposed action. Construction activities that
occur on the not~he:istern side of the pr(ymsed dike alignment wo~ild be the most likely
component of the pr(}jcct to iiff~ct l~iild e:igles on .Tefferson Island. These effects would be
manifested by localized short-term disturb: inces during construction of the dike segment
nearest to .lefferson Iskind. This segment is :ipproximately one-quarter mile from the eagle’s
nest on the isliitld which is the cstablistwd restricted distance for the bald eagle’s nest.
Precautions woilld be t:iktm (i[iring constr~lctioll to :ivoid working within this area during the
restricted periods. The pn}p(~sui di !ie ~~il-l(~a~iing:ir~ii is approximately 3,500 feet from the
eagle’s nest, TIWW (list:ln~~s i~o[!l(i tw expccteci to provide sufficient bliffer to prevent
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abandonment of the nest. Still. a tim~’-ol’-ycar restriction from 15 January through 15 June
prohibiti]lg construction and hul)lall activities within the quarter mile bald eagle protection
zone surrounding the nest has been recommended by USFWS. If the eagles fail to nest or
produce young, the recommended time-of-year restriction can be reconsidered.

The nest tree is in an area of the island ~vhere w(mdland cover has been greatly diminished
by erosion and wave damage. This I]]iiy SOOHeliminate the current nest’s tree. The creation
of the dike and northern ccl Is for t!le mstorcd P[~pl:ir Island will afford protection by reducing
the rate of erosion of Jefferstm Islan(l. and will Iikcly prolong the time the tree will remain
in place.

The state en(iangered tern species identified ill (Iw project vicinity, ~ast Tern (stem
antillarlo~l) and gul I-hi IId tern ((;c’i(Jc//~’/i~lc)t)t/ llilorica), are not expected to be negatively
impacted by the proposed action. Brtxding col(mies of these two species have not been
identified in the project area; there foru. elim iniition of nesting areas is not assumed to be a
consequence of project iflll>lelllellt:lti[~ll. The effects that the proposed action will have on
these two species relates to dist urbancw of forage activities (iuring construction. Furthermore,
the existing area of shallou’ water within the proposc~i dike alignment would be eliminated
as a potential foraging area for these and o[lwr tern species under the proposed action. This
reduction in foraging habita( 1~’ilI require terns [cl shift to other areas where forage fish
congregate. In the larger (regi(}luil) c[~lllext. the cl ilnination of approximately 1,100 acres of
open water habitat invol~m a less than 1 percent loss of the open water foraging habitat
available in a(ijacent areas of the Chcsapealw Bay. Further, enhancement of Poplar Harbor
as a foraging area will afford goml habitat: beach areas within the alignment along tidal
channels may provide incre:iscd nesting habitat.

5.4.9 Air Quality

The reconstructe(i island will ~ontilin no Iossi l-fueled equipment or other sources of
emissions. Construction am! pl~iccmcnt activities may cause some elevated emissions from
boat activity and use of other gas-pI~\vercd eq~lipmcnt. Some potential for suspension of
particuiates exists during filling/gril(ling ;lcti~ilies. As the dredgeci material dries and is
subjected to wind. lighter materials m:ly bccx~nlc :Iirtmrne. These are expected to be short-
Iived events with no significant impa~( t~n air q~la]ity. Once the island is revegetated and the
soiis stabilize, the potential f(w airlxmw patlicul~tte will be minimized. Impacts to air quality
from dike construction anti material I)laccmcnt aru. therefore, expected to be localized and

short term. The project will Iliiie n(l long-term impacts on air quality.

5.4.10 Noise

Noise levels aroun(i Poplar Islaml w’i11increase d~lring construction of the dike, pumping of
the dredge(i material to (he dikd iir~ii. and c(~nstruct ion of the habitat areas. The potential
effects of this noise on the heron rt~tlkery c)n Coilches Islan(i and the bald eagle nest on
Jefferson Island are discussed in Sec[ icln 5.4.7. The se;ison:il human residents of Coaches
Isiand and Jefferson Islan(l ufil! :ilso experience some incre:ise in noise levels, primarily
during construction. The gre;itcst t~(~iseeffe~fs will be experienced by the residents of
Coaches Iskmd during dredging and l~lii~~ll]~nt (~f [k dike m:iteri:il and the dime wall adjacent
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to the island. In the long term, after completion of the project, the area will return to noise
levels natural to an uninhabited bay island.

me project area is approximatcl y I to 1.5 miles offshore of the mainland. Experience from
the HMI placement site indicates that the only noise disturbances that were considered
noticeable were the back-up beepers on construction equipment and an inadequately muffled
crew boat. Both were corrected or a(jjusted m acceptable levels. The major noise sources
will occur during construction. with some intermittent sources during filling/placement
operations. These sources wi 1I be from dredging operations, cranes, bulldozers, and crew
boats. Only the crew boats will operare to amj from Tilghman Island, I-owes Wharf or Kent
Point (4 miles no~lh). Noise levels (dccibcls) will be below 55 DbA at the mainland, the
nearest sensitive receptor other than Jefferson and Coaches Island. Only sharp sounds of
relatively high tkquenc y such as back-up w’aming beepers are Iikel y to be noticeable. These
types of noises can be easily modit’ied to MOW nuisance levels. Work boat noises are a
common occurrence in Knapps Narrows and a(jjacent waters and would not be perceived as
unusual.

Noises will be intermittent during tillillg/l>j:icellletlt operations. Due to the distance between
Poplar Island and the areas targeted for dredging (Baltimore Harbor Approach Channels).

Throughout the construction and filling operations, best management practices will be used
to minimize noise emissions.

5.4.11 Hazardous, Toxic, and Radioactive Wastes

The proposed Poplar Island restoration project wi jl not involve the use, storage, or transport
of hazardous materials during or after construction. Neither the materials to be used in the
construction of’the dikes nor the dredged materials to be placed there are contaminated. The
restored island wilj remain a wildlife sanctuary, and no other uses besides passive recreation
will occur. Based upon these conditions, the construction and use of the area will not pose
any significant environmental Iiabilit y concern.

5.5 Impacts to Culturaj and Archeological Resources

The Poplar Island Restoration Project, clearly a Federal undertaking, falls within the review
requirements of the National Historic Preservation Act of 1966, as amended, and its
implementing regulations 36 CFR, Part 8(10. These regulations require the agency to
identify, evaluate, and mitigate impacts to National Register-eligible or listed cultural
resources prior to project initiation. Further, these efforts are to be conducted in
consultations with the appropriate State Historic Preservation Officer (SHPO) and, at times,
the Advisory Council on Historic Preservat i{m (ACHP).

As part of the prefeasibility study conducted by the state for the Poplar Island Project, an
initial Phase 1A study was conducted in 1994. This study i(ient ified the potential for locating
both significant prehistoric and historic sites and structures within the Poplar Island Complex.
Following these investigations, it was recommended that further investigations be conducted.
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Phase 1 terrestrial and marine surveys were conducted for the project in 1995. Prior to the
initiation of the study, the study team consulted with the Maryland SHPO to design the
investigative strategy. For terrestrial investigateions, a standard testing program was designed
in areas impacted by the prc~icct. For marine investigations, a combination of electronic
survey techniques, mechanical sampling. and submarine survey were designed.

The Phase 1 investigations documented the presence of a single terrestrial site that would be
impacted and six submarine anomalies. The terrestrial site, 18TA237, was rapidly eroding,
and therefore, USACE recommended that Phase 2 investigations be conducted on an
accelerated schedule. It was tbuTld that the historic relllains did not retain sufficient integrity
to qualify for listing on the National Register.

The marine investigations initially idcntitied 27 magnetic anomalies, and recommended 6 sites
for fllrther investigate i(ms. In consult; iti(m with the hkiryland SHPO, the USACE conducted
these further investigations !tith a Icrbal acceptance of the results of Phase 1. The marine
investigations documented that all six an(~malies were either modem, natural, or too
fragmented to qualify for National Register c(~llsi(iel-:~ti[>~l.

The SHPCl agreed with the results of the Phase 1 and 2 investigations that there were no
significant cultural resources that would be atl’wted by the Poplar Island project. Since the
SHPO and US ACE agree on the determination of no effect, no ftu-ther work is necessary, and
USACE has completed its responsibilities under NHPA. Formal concurrence from the SHPO
is included in Annex C.

5.6 Impacts to Socioeconomic Resources

Impacts on the socioeconomic resources of the existing Poplar Island archipelago will depend,
in part, on the scope of the project alignment and the timing of project construction. Impacts
are also related to access, area closures, effects on income-producing aquatic organisms
adjacent to the project, and public perception of the htxilth and safety of harvestable resources
within the affected environ ment.

Under the proposed project design, biological Iy productive areas of Chesapeake Bay waters
within the dike alignment wou Id be eliminated, ad~m-sely affecting some of the socioeconomic
resources in the project area and region. The extent to which the conversion of these
productive waters to’ marsh and upland hal)itats uould impact socioeconomic resources is
evaluated in the follolving sections.

The potential for employment of area residents is expected during dike construction, habitat
development, and monitoring activities. Dike construction is projected to occur over a 2-
year period. To meet such a dead] ine, support w’ilI be needed from the local workforce.
Because some of the construction contractors may not be local residents, the potential for
year-round utilization of local motels and restaurants also exists. Habitat development and
monitoring will occur intermittently throughout the life of the project but will involve periods
of intensive activity (ex. marsh plantin:) that may require support from the local workforce
and area businesses.
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The project will have no significant impact on minority or low-income populations in the
project area. Members of the project team met with the Tidal Fish Commission to request
that fishery areas that are currently closed he reopened. This action was requested to replace
those areas lost to (he pn],jcc(. The comm issit~n agrewi to make recommendations to the
DNR, with the cavea[ that waternlen respect the marked boundaries.

5.6.1 Scope of’ the Project

The project constnwtion schedule is an impmlant consideration in determining socioeconomic
impacts to the project area and the region. Barge traffic. dredging activities, and access
operations would l~otentia[ly impact the local residences on Jefferson and Coaches Islands,
although these residences arc used infrequently, predominantly during summer and hunting
season. The associated commercial and Iwreat ional activities within and outside the proposed
alignment would be affected by these activities as well. If construction occurs quickly and
best management practices (i. e., stabilizing dredged materials quickly, limiting the area of
access, quickly completing activities that cause disturbances, such as dredging) are utilized
during construction, impacts to aquatic resollrccs and, consequent y, socioeconomic resources
could be larger in scale Ix[t would last a significantly shorter period.

5.6.2 Ilconornic Impact to A(lLli]ti~ Resources

The current project alignment would impact approximate] y 1, I IO acres of land and water
currently within the 1847 island footprint. Upon completion, the project will shift 1,100
acres from shallow’ open water to salt marsh and upland habitats. Currently, this area
contributes a portion of the tt>ral landings for finfish , shellfish, and blue crab fisheries in the
Chesapeake Bay, which, in turn, contributes to the economic well-being of Talbot County and
communities elsewhere. The economic value of aquatic resources obtained from within the
waters surrounding the current archipelago arc difficult to estimate because of the way that
landings are tracked by DNR. Landings am reported as sales from specific sub-regions. The
Poplar Island sub-region is considered to contain waters from the Bay Bridge to the mouth
of the Choptiink Bccausc of this. m) attempt was made to obtain data for specific locations
such as the Poplar Island archipel;lgo. Moreo\’cr, impacts to nonharvestable life stages of
aquatic resources that contribute to overall rccniitment in a much larger area are difficult to
assign a monetary vallle. Studies have been u~nducted to determine the monetary value of
destroyed early life stages in association with p(mer plant projects throughout the East Coast.
However, these studies iniolve estimates of impingement and entrainment that can be more
directly correlated. Losses from dredging anct island creation activities have never been
calculated nor correlated with impacts to smsitive life stages. Unlike power plant operations,
dredging and construction activities can be c(mtr(~lled by timing construction to coincide with
periods in which sensitive Iife stages are nOt present- In addition, the long-term habitat
benefits arc expected to translate to economic Iwnefits.

Harvestable resources in the Chesapeake Bay region are reported on an annual basis to the
DNR. Prices for harvestable resources tl~lcluate on a yearly and seasonal basis. Assigning
a value to any one resource is difficult because (~f the tn:iny factors that play into the market
price. Information on the monetary value of Iulrvestable resources collected from the mid-
Chesapeake Bay (Biiy Bridge to mcwth of the Chtlptank River) is discussed below. It should
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be noted that pas( prices often have no cclrreiation with future market prices for any
harvestable resource. For these reasons, predicting the socioeconomic value of future
harvestable resources in the archipelago region cannot be calculated with any precision and
could be significantly diftimmt in any given y~iir. However, qualitative analysis suggests that
the net contribution of the Poplar Island area to fishand shellfish resources of the mid-Bay
will be enhanced in the long term, after island restoration.

5.6.2.a Soft Clam Fishcrv. Over the last 5 years. soft clam prices per bushel have
fluctuated widely. A 5-year ( 1989 to 1W-1) mean c)(’$55 per bushel for the region from the
Bay Bri(ige to Cove Point was determined by the DNR (Table 3-22). A fluctuating soft clam
population is partially responsible for the varying price levels. Soft clam populations
fluctuate on a yearly basis, depending On reproductive SUCCWS. 111the region analyzed, soft
clam catches have contributed significant y to the hlaryland total in recent years. In 1993,
over half of the Maryland total landings of soft clams came from this region. For reasons
already indicated, it is difficult to dcterm ine what percentage of the soft clam harvest came
from archipelago waters. Antxkmll inf(mmlti(m has indicated that in past years, a substantial
harvest of soft clams has come f’rt~nlthere. In recent years, a reduction in recruitment has
limited the harvest Bily\vid~. iin(l current ICVCISindicate it is unlikely soft clams are being
harvested from archipelago Wiitcrs. To t~t’fsctpotential economic impacts of reduced soft clam
harvesting oppollunitim due tt~ island rectmstnlctic~tl the Maryland DNR has agreed to open
some previously closed beds for soft-clam harvest i]lg. A minimum of 800 acres of Nelson
Island Shoal in the Choptank River will be reoptmcd for soft clam harvesting. Recruitment
to harvestable size takes several years. If the coinpletion of the project is protracted over
many years, it is possible that a pol~ion of the c(mstruction phase could coincide with an
increase in the harvestable soft clam population in the area. Should both of these factors
coincide, some socioeconwnic impacts could occur. However, creation of wetland areas and
increased SAV densities iisso~iatd with the project could have positive long-term effects on
the recruitment of future generations of soft clams by locally moderating available nutrients
which may uItimatel y enhancw pmducti~)n (JFhitiilv~ food sources (plankton). This could
enable local popularioms to rcco~’er qllickly tr(~m any shell-term impacts caused by
constnlcti(>[l/(lre(igi tl: ilcti\’ities.

5.6.2.b Ovster Fisherv. Data frcml DNR indi~iit~(l tluit the 5-y&lr (1989 to 1994) mean price
for oysters from the area (Region 027; Bay Bridge to the Choptank River) was $20 per
bushel. As previously discussed. it is not possible to determine which portion of this total
catch came from the PcJpl:lr Island archipel:l:o and its adjacent waters. However, the
percentage of the total Maryland catch captured ill the cited region over the last 5 years has
been compikxi and in(iicates t)nly a small pollit~n of the total state catch comes from this
region. However, several t)yster bars iir~ known to exist a(ijacent to archipelago waters.
NOB 10, located to the west of the islands. has t!f(~ small viable beds resulting from recent
seeding. NOB 11, a(ljaccnt t~~Coaches Island. is not currently believed to be productive.
Any oysters collected from this region have constituted an insignificant portion of the state
total. This would indicate that the current cconom ic value of oysters in the region, and in
the project area, is minimal. Construction of wetland areas associated with the project and
reduction in turbidify from island erosion could. however, serve to enhance oyster recruitment
and habitat in the archipelago region by providing areas in which recolonization could occur.
Consequently, constnlction of the project c(J[]I(Iimpr(~ve oyster bars in the area over the long
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term. Any shor-term impacts from cc~nstnlclion would be expected to be minimal, but
precautions would be taken ((} mini mizc impacts t~l the remnant oyster populations to ensure
survival for future growth and expansion CJI’the viable beds on the bar.

5.6.2.c Finflsh Fisherv. Landings and associated dollarvalu eforseveral fish species have
been compiled ona yearly basisby theDNRfo rSection027 (surrounding Poplar Island)
beginningin 1980 (Table 3-22). Nlcnlladen ~~crecaught inthegreates tquantit y(l,167,146
pound average yearly catch hetwecn 1989 an(l 1993), and striped bass have been the most
monetarily important spe~ies ($463,639 in 199.3). hlore recent data for striped bass was
unavailable: however. an in~’rwse in both landings and dollar value would be expected
bec:iuse of the easing of rcstrictic~ns associated with a 5-year moratorium that limited or
completely restricted har~es[ (~i’SIriped bass in an effort to replenish reproductive stocks.
Other important commcruial fish species ca[lght Within this region of the Chesapeake Bay

(Jr. { w;l trout, herrintrinclude white perch, ~ L) ~, summer tlounder, and bluefish. The total
monetary contribution of each of these species, however, is significantly less than striped bass
and menhaden. It is impollant to note that seasonal abundances and market conditions can
affect the monetary value of any species on a seasonal or yearly basis.

Shot--term impacts from project-related acti\itics on local finfish landings may result due to
localized effects on spawning an(l rearing hal}itat important during the early life stages of
commercially impollant species. Impacts to these important Iifestages can be minimized by
timing those activities tha~ cause disr~lpti~ln to llal~itat to c~illcide with time periods leSS
critical f~~r these Iifcs[ages. hlc~re(~ier, (Jncc wetland habitats have been constructed,
important nursery areas would bc increased an(l uot]ld contribute to a higher recruitment of
commercially important species. Fullher. the iirmor stone utilized in dike construction as
well as rock piles may t’unction as a reef stnlcture for some juveniles and young. Harvestable
resources would 1ikely be impacted sccondaril y an(l (mly by a disruption in habitat utilization.
It is difficult to determine di red impacts from a loss of habitat. Survey results of existing
conditions indicated that fish utilizati~m (f the archipelago is greatest during the summer
months (EA 1995d). S(MW illlpacts (m han’estable fish coul(f be minimized by timing major
construction ct’felts to occ~]r (Itlring peri~xls of lower fish activity.

5.6.2. d Blue Crab Fishery. BILlc crabs pr(~vide [he most significant income-producing
resource for most Chesapeake Bay regions. Lindings and the monetary value associated with
those landings exceed mwry other harvestable resource within Chesapeake Bay waters. In
addition, total crab catches exceed catches of every other commercially important species
combined (Table 3-22). In recent years, increasing pressure has been placed on the blue crab
fishery as catches increase with the introduction of more efficient gear and an increasing
demand. Stricter regulations on commercial and recreational crabbing have recently been
instituted. For example. colnmercial crabbers must obey area closures and undetermined
waiting periods for Iicemses. Recrcar ional crablwrs may ml y harvest on Fridays, Saturdays,
and Sundays. In addition, tlw 1905 sc;ison will be closed early (15 November), compared
to the normal season closing (31 December). As in most areas, the crab catch dominates the
landings of commercially important species witll in Poplar Island archipelago waters.
Observations made during the summer seasontil survey indicated that all portions of
archipelago waters were acti~ely fished for crabs by commercial watermen. Since
archipelago waters are so SIUIIICJW.this region is extensively fished during the summer
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months. In a[idition, island waters likely provide habitats from which soft crabs can be
collected, especially along shoreline areas, that pmvi(ie protection from predators.

Impiicts of the project on the s{wi[wct~nonlic resources associated with the crabbing industry
would likely be rela[ed r{) the timing :]nd scope of the project. However, regardless of the
project contlgumtion and timing. res[~ilrces in terms of waters available to be fished would
be lost. Due to the intensive n:it[Ire of the fishery, it is possible that the individual watermen
fishing these waters would experience tell]p(]rary impacts, including reduction in catch and
income, during the construction phase. In this region of the Bay, moving crab traps
elsewhere is difficult withtmt im!xlcting ct~mll~ercial fisherman in other locations. Opening
of additional clamming nrcas in the ChLlpt;ink Ri\cr as negotiated between MDNR and the
Waterman’s Associati(m is expected t{) otl’set the potential economic impacts brought about
by curtailed harvest of blue cmbs and s[~ft cl:lms within the Project Area. This would allow
some relief to individuals mrrcnt Iy c~iibbing in the Poplar Island area. With the completion
of the project, waters that once supported commercial an[i recreational crabbing will have
been converted to marsh and upl:ind !wbitat. The loss of these waters will be minimized by
the increase in impol~ant nursery habitats in the region and in Poplar Harbor specifically.
This increase in available habitat l-or llollll;lr~’cst:ll)le Iif’est:iges should eventually increase
recruitment to harvestable Iifest:iges and enhance remaining waters within the region.

In summary, socioeconomic ilnp:icts res~llting from the project are closely related to impacts
on commercially important species thnt are harvested t’rom the area. In general, some short-
term impacts can be expccttxl u’ithin the project area as a result of the project. Long-term
adverse impacts are not ant icipated and. in fact. some enhancement of resources could occur.
A minimization of shell-term impacts by timing disruptive activities to occur within periods
of low utilization by commerci;tliy imporlant species will be instituted during project
construction. This action \\’ill Iimit disrupt ion to the squat ic environment and to the local
economy. If construction of the island is protr:[cted over a longer period, impacts to
resources could change. and ii reevaluation ~lf imp:tcts may be necessary.

5.7 hpi~ds to Aesthetics iind Recreational Resources

Negative impads to aestlwt ics ;ind rccrc:[tional rcsout-ces as a result of the Poplar Island
project can be characterized as being short term in nature and primarily associated with the
construction phase of the projecl. Upon completion of the project, both aesthetic values and
recreational use is expected to increase in the area.

Short-term impacts to the mtlwtic volue of the island are related to construction and dredging
activities. These incl[lde pwscnce t~f comstrt]ction” equipment. exposure of unvegetated
portions of the island, in:lcccssihility of the isl:ind ;irca, ami (iispiacenvmt of existing visual
resources of the current isl;ind rcnln;{nts.

Short-term impacts to recreatitlnat resources are related to a restriction of access that the
project will require. During the c(~nstructi[~n phase, it is anticipated that the archipelago
region will be closed because of d:ln:ers associ;lte(i with construction activities. Moreover,
the high level of activity in [he :trea uill likely reduce the existing recreational value in the
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short term. Those activities that are enhanced by limited human disturbance (e.g., duck
hunting, bird watching, and fishing) will be impacted during the construction phase.

5.7.1 Aesthetics

Creation of a large island within the middle Chesapeake Bay region will increase the aesthetic
value of the area by restoring an historically significant feature to the current Iandscapd
waterscape. More so than the existing archipelago, the reconstructed island will dramatically
increase the visibility of the area to area users. The creation of a large Chesapeake Bay
island will change the scenic vMa within a relatively short distance, but will create very little
visual impact from a distance of 1 mile or more. In addition, without reconstruction, the
islands would continue to erode and would eventually disappear.

Once reconstructed, the island will provide an additional scenic backdrop to a region already
considered to have a high aesthetic value. Construction activities would impact the area
aesthetically.

5.7.2 Recreation

Recreational activities will be impacted in two ways during project construction. Some
activities will have to be excluded from the region. These activities are primarily island-
based activities and include bird watching, picnicking, and some recreational boating. Other
activities may also have to be relocated away from the project area, including fishing,
sightseeing, and hunting.

5.7.2.a Fishing. Within the current island configuration, fishing activities are concentrated
in areas with an abundance of snag cover or areas with sharp drop-offs to deeper water.
Impacts to recreational fishing are expected to occur during project construction due to
limitations on access to current fishing aras. Many areas that are currently fished (e.g. snag
field) will either be buried or otherwise inaccessible during island reconstruction, which will
further limit this type of recreation within the immediate area.

Upon project completion fishing opportunities within and adjacent to the archipelago are
expected to increase due to improvements to the adjacent shallow water habitats from
saltmarsh and reef habitat creation and increased SAV densities. The containment dike will
also provide some new structure within the region which may attract some sportfish species.
The additional habitats are expected to enhance the recreational fishery in the long-term by
improving the rearing and nursery areas, ultimately enhancing recruitment of popular
sportfish species within and adjacent to the archipelago.

5.7.2.b Boating. Existing levels of boating within the current configuration of the Poplar
Island archipelago is limited by shallow depths in the area. For that reason, impacts to
recreational boating from the project are expected to be minimal. Creation of the island may
increase recreational boating opportunities around the island by stabilizing erosion along the
west side, making it safer for passage of deeper draft boats to cruise near the site. Access to
the entire island will be restricted, however, to prevent disturbance to natural areas and bird
populations.
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Barge traffic will increase in the project aarea which may cause some disturbance to
recreational boating. No information on barge traffic with respect to recreational boating is
available from HML Most recreational activities in and around Poplar Island are related to
sport fishing, much of which occurs in and around the existing snag fields in the vicinity of
the island remnants. Reef structures (rock piles) are proposed for construction adjacent to
the north corners of the dike to mitigate losses of these snag fields buried during construction.
It is anticipated that much of the recreational boating in the immediate vicinity of Poplar
Island will be diverted to the north end of the project area, away from the active barge traffic
area. During dike construction, the proposed access channels and off loading areas will be
in the south, and barge traffic is expected to pose minimal disturbance to or safety concerns
for recreational fishermen. Barge channels and active approaches will be clearly marked and
information will be provided to the Coast Guard regarding all activities. During island
construction all recreational and commercial boating activities will be restricted within the
project area which will further minmize safety concerns with respect to barge traffic. After
construction of the dike, barge traffic is expected to be sporadic, occurring only when
dredged material is transported to the site. Recreation and commercial traffic will also be
restricted adjacent to the proposed island after construction which is expected to limit safety
issues to the access channel area south of the project. Danger to recreational boaters in this
area is expected to be minmal due to the sporadic barge schedule, public awareness of the
project, marked channels and approaches, and the predominantly seasonal (recreational)
boating use. To date, there have been no recreational boating accidents in the vicinity of
HMI that can be attributed to barge/construction activity.

5.7.2.c Huntinp. Impacts to hunting activities in response to construction activities are
expected to be minimal. Currently only a low level of hunting activities occur within the
archipelago region. Only those areas immediately offshore likely experience any significant
hunting activity. Due to the abundance of suitable sea duck habitat in the region, it is
expected that hunting activities that focus on the species will move elsewhere during project
construction activities. Upon completion of the project, w duck hunting could resume within
close proximity of the reconfigured archipelago.

5.7.2.d Other Recreational Activities. Other recreational activities within the existing
archipelago include bird watching and general sightseeing. Project construction activities
would have a short-term impact on these activities, but time-of-year restrictions should avoid
displacement of nesting waterbird colonies. However, if the no-action alternative were
selected as the best course of action, the further erosion of the remnant islands would also
cause the displacement of nesting colonies and waterfowl populations. It is expected that
these species will take up residence in suitable habitats elsewhere in the mid-Bay region.
Upon completion of the project, the creation of new habitat would increase the value of bird
watching and sightseeing in the region.

It is also important to note that activities that occur on Jefferson and Coaches Islands would
be only minimally impacted by island construction and could be expected to continue
throughout the construction phase of the project. No significant long-term negative impacts
are expected with respect to these two islands. Island reconstruction is expected to improve
recreational activities on Coaches Island, and (to a lesser extent) Jefferson Island by
protecting the remaining land masses from further erosion.
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5.8 Environmental Benefits

5.8.1 Beneficial Use of Dredged Material

Clean ddged material is a potentially valuable natural resource with substantial benefits if
properly used. Under existing USACE policy, dredging projects are to reconducted to
maximize public benefits, and beneficial uses of the dredged material are an integral
component of that policy (USACE 1992).

According to USACE, there are at least nine categories of potential beneficial uses for
dredged material (1992). Five of these uses are applicable to the Poplar Island project:

“ Habitat restoration-A key objective at Poplar Island is to employ dredged
material to restore upland and wetland habitat lost to aggressive erosional forces
over the last century.

● Shoreline nourishment-To support the habitat restoration and provide the
foundation for emergent ecosystems, material dredged from the navigational
channels will be emplaced and reinforced to provide an effective, long-term
erosion barrier.

● Recreation-It is anticipated that Poplar Island, once restored, wilI again become
a focal point for passive recreational activities in the central Bay.

c Upland resource support-A proportion of the area of Poplar Island will be
restored to upland habitat. This component of the restoration will be crucial to
wildlife, especially wading birds requiring woody vegetation for breeding
rookeries.

● Multipurpose land uses-Restored areas of Poplar Island could accommodate arid
support recreational, educational, and research opportunities. If present erosional
losses are allowed to continue, these use categories will vanish or be supported
only by the existing open water habitat.

One key to beneficial use is timing. For the Poplar Island project, the navigational dredging
and habitat restomtion components of the progmm are both of great importance (also in
keeping with Federal policy under the Water Resources Act of 1992). The need for
placement of dredged material to restore the island ecosystems is imminent (because loss of
the island remnants is proceeding), but not immediate. Coordination between these aspects
of the progmm will maximize the value of this large-scale environmental restoration project.

Details of the cumulative beneficial effects of the use of dredged material for the Poplar
Island Restoration Project are provided in Section 5.4.3. The overall beneficial use
components of this navigational dredging project are summarized as follows: (1) Poplar
Island was a valuable estuarine resource, now essentially lost to the Chesapeake Bay; (2)
material dredged from navigational channels can be employed to restore Poplar Island; and
(3) this restoration will provide substantial habitat and productivity to the Bay ecosystem,
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Table 5-5: Projected Annual Dredged Material Quantities 1998-2018, Bay Channels;
Baltimore Harbor and Channels Project, Maryland and V@inia.

Channel Section Recent.Annual Pr#@@~y Eshnated Tom~i#;r.
O&M [Avg.] New Work

O&M

VirginiaChannels

Cape Henry Channel 236,300 250,000 5,000,000

York Spit Channel 45,900 50,000 1,000,000

Rap ahannock Shoal
Y

o 5,000 100,OOO
Channe

Total Bay Dredging - VA 281,200 305,000 6,100,000

SouthernApproachChannels

Craighill Entrance Channel 166,300 200,000 4,000,000

Craighill Channel 38,900 50,000 1,000,000

Craighill Angle 475,000 500,000 Io,ooo,ooo

Craighill Upper Range 47,700 60,000 1,200,000

Cutoff Angle 196,000 250,000 5,000,000

Subtotal 923,900 1,060,000 21,2#,GO0

NorthernApproachChannels

Brewerton Extension 392,200 400,000 2,500,000 10,5OO,OOO

Tolchester Channel 213,500 250,000 3,000,000 8,000,000

Swan Point Channel 41,300 50,000 1,000,000

Subtotal 646,000 7(M,0iM 5,500,000 19,500,000

Total Bay Dredgbg - MD 1,569,900 1,760,000 40,700,000 I

rotal ProjeetDredghg - Bay 1,851,100 2,065,000 46,800,000

offering significant benefits to passive recreation, to commercial harvest of fish and shellfish,
to education, and to research.
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5.8.2 Attainment of Maintenance Dredging Needs

The Port of Baltimore is one of Maryland’s most important economic assets. The port
generates approximately 87,000 jobs, contributes nearly $3 billion dollars in business, and
represents one-tenth of Maryland’s gross state product. The approach channels to the Port
of Baltimore provide shipping access to and from the Ports of Norfolk, Philadelphia, New
York, and the rest of the world. Maryland depends on regular depth maintenance and
improvements to the channels of the upper Bay to maintain Port commerce. Table 5-5
presents the dredging needs for the central bay channels of the Baltimore Harbor and
Channels Project for the next 20 years.

Immediate development of new placement options is imperative to keep up with future
placement needs. Open water placement in deep areas of the Bay provides high volume
placement at low cost, but does not provide a clear beneficial use of dredged material.

Development of small capacity beneficial use projects would solve the immediate placement
problems, and meet beneficial-use goals of habitat creation, but would not fulfill the long-
terrn placement needs of the Port of Baltimore and would be a more costly option.

The Poplar Island restoration project, due to its large capacity (38 million cubic yards), would
provide placement capacity for clean dredged materials from the central Bay channels for
approximately 24 years, longer than any other beneficial use projeets currently under
consideration. The project is designed to recreate highly productive habitat in the region
wbile providing cost-effective attainment of maintenance dredging needs for the Port of
Baltimore.

5.9 Irretrievable Uses of Resources

During island construction, some resources will be either expended in construction activities
or impacted by those activities. If the resource is not renewable (e.g., something that
reproduces), it maybe irretrievable. Irretrievable resources come from both on-site and off-
site sources. The most signiilcant off-site resource will be the stone (gravel and artnor)
required for dike construction. This will be quarried from off-site locations and, once placed,
will become a permanent component of the Bay bottom in that area. The sand required for
dike construction will be borrowed from on-site locations, although it will no longer be
available for alternate uses. Since open water sand mining has never been likely here, this
use would be considered insignificant.

The most significant on-site irretrievable loss will be the covering over of approximately
1,100 acres of shallow water habitat and the burial of 27.2 acres of cover items (snag fields).
These losses have been considered among the impacts of construction and will be offset, in
the long term, by the increased productivity associated with functioning salt marshes, the
addition of rock jetties, and the increased habitat value of SAV beds in Poplar Harbor.
Although this is a reallocation of habitat, the long-term effects to aquatic resources are
expected to be positive.

5-61



5.10 Environmental Justification

Traditional Corps projects for flood control, navigation, shoreline protection, and other purposes
rely on a benefit-cost analysis to provide the best plan for project implementation. The difference
between the monetary cost of the plan and the value of plan benefits describes the plan’s net
benefits. Typically, the plan that provides the greatest net benefits becomes the recommended
plan.

Like the traditional projects described above, ecosystem restoration projects beneficially using
dredged material must also be justified. The value of the ecological resources being protected,
restored, or created must be established through legal or institutional recognition, scientific
recognition, and public perception of value. Justification is typically demonstrated when the
monetary and non-monetary outputs of the restoration project justifj its incremental costs above
the base plan. However, unlike traditional projects, there is no accepted method for quantifying
environmental outputs in monetary terms. Because the benefits of restoration projects usually
are not measured in currency, cost-effectiveness and incremental cost analyses are more
appropriate benchmarks of a project’s value. Though these analyses may not highlight the
optimum solutio~ they will offer a tool for decision makers that is not totally divorced from cost
considerations. Their results, displayed as graphs of outputs versus costs, allow a progressive
comparison of alternative levels of environmental output.

Procedures for conducting cost-effectiveness and incremental analyses are based upon the
conceptual framework of the U.S. Water Resources Council’s Economic and Environmental
Principles and Guiaklinesfor Water and Related LamiResources Implementation Studies. WMe
the Principles and Guidelines places emphasis on plans to achieve NED benefits, it also gives
reference to allowing cost-effective plans to achieve other benefits, such as environmental
benefits. The Corps’ planning regulation 1105-2-100, Guiakznce for Conducting Civil Works
Planning Studies, directed that incremental cost analyses be performed to discover and display
variation in costs and to identifi the least-cost plan. This direction was extended to the
restoration of fish and wildlife habitat by Policy Guidance Letter #24. Engineering Circular
1105-2-210, Ecosystem Restoration in the Civil Works Program, fin-ther underscores the
importance of cost effectiveness and incremental analysis.

Cost effectiveness and incremental cost analyses require three types of data: a list of solutions
and, for each, estimates of the cost and the output. The plan formulation process should result
in a range of independent and mutually exclusive plans. As discussed earlier, the formulation of
plans for the restoration of Poplar Island was a true team effort involving not only the District’s
interdisciplinary team, but also representatives of resource agencies, the sponsor, and the public.

The initial assumption was that the project would consider restoration of Poplar Island to
approximately its 1847 footprint. Several existing conditions were instrumental in arriving at
potential project footprints: (1) poor foundation conditions to the north in the project area; (2)
charted NOB to the west and east of the project area; (3) increased water depths to the south of
the project area. These conditions yielded three potential project footprints: 820 acres, 1,100
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acres, and 1,340 acres. In addition to protecting and enhancing remnant islands of the

archipelago that have waterbird colonies, several environmental goals were identified for the
restoration: (1) creating bare or sparsely vegetated islands as nesting habitat for colonial
waterbirds such as terns, (2) creating vegetated islands for waterbirds such as egrets and herons,
(3) creating tidal marsh to provide habitat for fish and wildlife and to provide food web support
for the Chesapeake Bay ecosystem; (4) creating a diversity of habitats to benefit a wide range of
fish and wildlife; (5) creating quiescent conditions for SAV recovery; and (6) minimizing loss
of benthic habitat.

In addition to balancing the costs and benefits of habitat outputs, it was recognized that balance
between upland habitat and wetland habitat was important. Three wetland-to-upland ratios were
developed for each footprint: 100 percent wetlands, 70 percent wetlands, and 50 percent
wetlands. Two upland elevations were also considered: +10 and +20. While trade-offs were
being developed and discussed for the different footprints and layouts, project designers were
developing the make-up of the habitat, based in part on the target species identified by the
Working Group.

Much of the decision process was based on a desire to restore remote island habitat. Not only
is this type of habitat scarce and significant, but so is the opportunity to restore and protect this
type of habitat. At least thirteen remote islands have been lost in their entirety to erosion. Of the
seven or so that remain, the two with the largest landmass (Bloodsworth Island and Smith Island)
are predominantly marsh. The next largest is Hoopers Island which is the most developed of the
group and could not be considered remote. The remaining islands comprise less than 500 acres,
as surveyed in 1990, and probably are significantly smaller today. Opportunities for

establishment of remote island habitat in the Bay are rare. The capability of the created upland
to interact with the substantial adjacent wetlands acreage increases the value of this opportunity.

Recognizing this opportunity, and the regional benefit to balancing the upland and wetland
habitat, it was determined that a more proportionate distribution of wetlands and uplands was
desired. Evaluating the alternatives from a Chesapeake Bay ecosystem approach, a combination
of 50 percent wetlands and 50 percent uplands would result in optimal environmental outputs,
since for many waterbirds and most songbirds a greater percentage of uplands are required for
nesting and other life requirements. This distribution would likely mirror the historic condition
at Poplar Island. Currently Coaches Island is approximately two-thirds upland and one-third
wetland. In addition to protecting and enhancing remnant islands of the archipelago that have
waterbird colonies, this distribution would also promote four of the six environmental goals
discussed earlier: (1) creating bare or sparsely vegetated islands as nesting habitat for colonial
waterbirds such as terns, (2) creating vegetated islands for waterbirds such as egrets and herons,
(3) creating a diversity of habitats to benefit a wide range of fish and wildlife; and (4) creating
quiescent conditions for SAV recovery.

MPA has requested that upland elevations be constructed to +20 feet MLLW in order to provide
more placement capacity for dredged material. The highest current elevation of Coaches Island
is about +10 feet. While there is no increased habitat value on-site of the uplands at +20 feet
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compared to uplands at +10 feet, the increased elevation allows for placement of millions of
cubic yards of dredged material with almost no adverse impacts. This is a regional benefit
because no additional shallow water habitat will be lost, whereas another placement site may
require even more shallow water habitat to be converted to wetlands or uplands. Compared to
construction of a new site at a similar distance from the project channels, where an armored
facility will be required, raising the dikes is a less expensive alternative. In addition, should
island restoration be the method of accounting for this additional dredged material, potential sites
would be even firther from the channels than Poplar Island.

The many discussions about the island size and configuration, and the proportions of wetland and
upland habitats were resolved at a meeting at which resource experts from the Poplar Island
Working Group met to offer their respective agencies’ preferences for the site layout. Benefits,
impacts, and trade-offs were argued, and a consensus was reached for restoring the island to
1,100 acres with 50 percent wetlands (80 percent of which is low marsh) and an upland elevation
of +20.

IWR Report #95-R-1 describes this approach as “plans of others” and “ask an expert.” In both
approaches, the analysts are not directly concerned with how plans were formulated, but only in
performing the cost analyses on the plans. In the first approach, plans are introduced from
outside of the planning team; in this case, by the MPA, In the latter case, plan formulation
utilizes the professional judgement and informed personal intuition of experts in appropriate
disciplines, i.e., the Working Group. Plans chosen by either of these processes can be evaluated
using the cost-effectiveness and incremental cost analyses procedures.

5.10.1 Relationships Among Management Measures

Once the site specifics were agreed upon, it was possible to evaluate the management measures
required to develop the desired habitat. Management measures are the individual, separable
actions that can be taken to affect environmental variables and produce environmental outputs.
A management measure is typically made up of one or more features (structural elements) or
activities (non-structural) at a particular site. They can be considered in different sizes, such as
varying upland heights, The Poplar Island study team considered a number of variables including
upland heights; the numbers and sizes of cells to be filled; numbers and sizes of wetland and
upland ponds to be constructed; numbers, sizes, locations, and vegetative covers of nesting
islands; and types of wetland drainage channels to construct.

In evaluating plans, it is important to understand the relationship of specific management
measures to one another. Planning objectives can be used to identi~ management measures, and
the resulting measures can then be used to develop alternative plans. Determining the
configurations of management measures that can be combined into plans requires an
understanding of the relationships between those measures.

It is important to have an understanding of which of the management measures under
consideration can be combined with specific other measures. For a management measure, or
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combination of measures to be considered a plan, it must be able to stand alone and must not be
functionally dependent on the implementation of any other plan or measure Dependency can
be described as “mutually dependent,” where two or measures must be implemented in

combination or not at all, or “path dependent,” where some measure(s) are dependent upon other
measure(s), but the relationship is not reciprocal.

5.10.2 Cost and Output Estimation

When estimating the cost and output effects of solutions, all cost and output estimates need to be
measured over the same period of time and in the same unit of measurement. Outputs and costs
can be estimated either on an average annual output and cost basis, or on a total output and total
cost basis, so long as the outputs and costs are comparable.

For ease of comparison, it is desirable that the environmental outputs of all alternatives be
measured in like units (e.g., habitat units for a single species). While this operating assumption
holds true for habitat created with a single species in mind, it may not be applicable when a more
diversified habitat with several target species or habitat types is desired. Unfortunately,
comparisons of different outputs (e.g., habitat units to acres) and habitat units for different
species (e.g., American Black Duck and diamondback terrapin) are subjective and typically less
meaningful than comparisons of like output units. At Poplar Island, this problem is magnified
by the construction of different habitat types (upland and wetland) targeted to different species.
It would be difilcult, if not impossible, to select a single species to represent the diversity of
outputs desired. As such, it was necessary to come to an agreement among the project team and
Corps and resource agency experts as to acceptable formulas tailored to this specific project.

5.10.3 Site Specific Analysis

The alternative layouts included a variety of sizes and locations for the restored island. Table 5-6
summarizes alternative restoration configurations, types of habitat to be created, and the acres
of each type of habitat produced by each alternative, Details regarding specific attributes for each
habitat type (e.g., low marsh characteristics) and a comprehensive list of species expected to
utilize each habitat type can be found in the Habitat Development Report. The interagency
working group established a series of environmental restoration objectives. These objectives
included (1) creating bare or sparsely vegetated islands as nesting habitat for colonial waterbirds
such as terns, (2) creating vegetated islands for waterbirds such as egrets and herons, (3) creating
tidal wetlands, (4) creating a diversity of habitats to attract and support a diversity of species,
and (5) creating quiescent conditions for SAV growth. In addition, it was desired to protect
existing valuable island habitat which is otherwise expected to be lost to erosion in about 35
years. The objectives summarized in Table 5-7 were developed to facilitate the selection of a
final preferred project alternative. The alternatives were ranked by their environmental outputs,
their capacities, and their costs. Methods of evaluating the alternatives are discussed in the
following sections.
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Table 5-7: Environmental Restoration Objectives and Measurement Parameters

Environmental Restoration Objectives

Create bare/sparsely vegetated islands to
provide nesting habitat for colonial
waterbirds such as terns

Measurement Parameter

Habitat Units produced for a representative
species of this guild

Create/enhance vegetated islands to
increase/provide nesting habitat for colonial
waterbirds such as egrets and herons

Create tidal wetlands to provide habitat for
fish and wildlife, and to provide food web
support for Chesapeake Bay ecosystem

Create a diversity of habitats to support a
wide diversity of plant and animal species

Restore quiescent water habitat in Poplar
Harbor to promote SAV recovery

Habitat Units produced for a representative
species of this guild

Habitat Units produced for community of fish
and wildlife that utilize coastal wetlands, and
total primary productivity output

An index of habitat diversity

All alternatives produce same output; no
measure will serve to discriminate between
alternatives

5.10.4 Project Alternatives Analysis Methods

Measures that can be used to quantifj environmental outputs include analysis of impact to energy
flow, populations, and habitat quality. Given the diverse objectives of the project, no single
approach was deemed adequate for this purpose. Distinct evaluation criteria were selected for
each environmental restoration objective to allow for an objective comparison of the benefits
expected to be produced by each alternative.

Energy flow analyses are appropriate to evaluate objectives focused on ecosystem processes (e.g.,
the flow of energy through the food web). Energy flow analyses are based on the assumptions
that the laws of thermodynamics hold for plants and animals, and that plants and
animals can be arranged into feeding groups or trophic levels. An analysis of the net change
in primary productivity that will result from the various alternatives is included, since analysis
of the value of coastal wetlands is often linked to their production of organic matter. Energy
flow analyses are appealing from a scientific standpoint, but knowledge of energy flow in
ecosystems is fragmentary, and interpretation of data is often difficult. Population estimation
techniques provide a direet appraisal of the impact of a project to animals (or plants).
However, accurate estimates of existing populations of animals are difficult and may require
several years of data to quantify the birth, death, immigration, and emigration rates that
determine population growth. In addition, numbers of a particular species that a particular
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habitat type can support (for example, how many striped bass 10 linear feet of a finger groin
can support) are often unknown.

Habitat-based evaluation techniques offer a sound ecological basis for impact assessments
without the constraints inherent in energy flow and population analyses. A variety of Habitat
Evaluation Procedures (HEP) have been utilized to quantify and evaluate the environmental
impacts produced by water resources projects. HEP can be either species or community
focused. Species-oriented Habitat Suitability Index (HSI) models produced by the U.S. Fish
and Wildlife Service were utilized in an effort to quantify the environmental outputs of this
restoration for the waterbirds. For the restoration objectives that focused upon colonial
waterbirds, a representative species from each guild was first selected for analysis. A guild
is defined as a group of species that utilize a common habitat resource. A community-
oriented model was utilized to quantify benefits produced by the coastal wetlands for fish and
wildlife, since no species-specific model was considered adequate to represent the range of
habitat needs of these species.

The HSI models utilize an equation to quantify habitat suitability for a particular species or
community. Each equation incorporates a series of variables representing environmental
attributes known to be critical for the success of a particular species or community.

The number of variables differs from model to model. It is often possible to eliminate many
of the variables in the models and set them to constant values if the alternatives are equivalent
with regard to these conditions. Each variable is used to determine a suitability index (S1)
of the habitat for that variable. The value for each S1 variable ranges from O to 1. Zero
represents no habitat suitabilityy; 1.0 represents optimum habitat suitability. Each S1 value is
determined independently. The model utilizes an equation incorporating the individual S1’s
to calculate a habitat suitability index (KU) that ranges from O to 1. The HSI’s are then used
to calculate habitat units (HU’s) for each alternative. HU’s are defined as the area of a
particular habitat type created multiplied by the HSI for that alternative. HU’s are presented
only to the nearest whole number, since acreage was generally determined only to an
accuracy of the nearest acre.

Results from application of HEP for different species can not be added directly. One unit of
habitat for one species does not equal one unit of habitat for another. Each model
incorporates variables specific to the species focus of the model, and the models do not
consider the same factors. In the case where different units of output are produced, the
analysis may proceed either by creating an index that ranks the relative value of the habitats
created (e.g., according to the relative scarcity/significance of the resource); or by

considering each output separately. The diverse objectives of the project make independent

consideration of each output important.

This project is considered to be a permanent feature; thus, the differences in development time
for the component habitats and their respective environmental outputs are considered to be of
minimal importance from a longer term (such as decades) perspective, although wetlands planting
for some cells are planned to provide early environmental benefits. In order to fairly evaluate
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the long-term benefits of the project, environmental outputs produced by each alternative are
determined after habitat development is complete. It is estimated that this would occur sometime
after year 55. By year 25, all the wetland and upland cells should be filled to design capacity
with dredged material, and planted. Habitat development should be complete with regard to
vegetation establishment within 30 years after all cells are filled and planted. However, fill
ecological fimctioning of the habitats will not begin for an undetermined period of time.

5.10.5 Discussion of Methods Utilized for each Environmental Objective

5.10.5.a Objective: Create nesting habitat for ground-nesting colonial waterbirds that
nest on isolated bare or sparsely vegetated islands

This guild includes a variety of tern, gull, and skimmer species whose nests are vety vulnerable
to predators and human disturbance. Nesting success occurs when and where predator access and
human disturbance are minimal. This guild has suffered a significant loss of nesting habitat on
a regional scale due to loss of habitat to human development and activity, as well as to erosion.
Foraging habitat is abundant, however. The project is expected to create both nesting and
foraging habitat for this guild. Nesting habitat that will be created by the project is a highly
significant contribution to the Chesapeake Bay ecosystem, whereas increased feeding habitat is
not of great significance (although the close proximity of feeding habitat to breeding habitat is
of importance). Therefore, only factors affecting site suitability for nesting are considered in this
analysis. The Common Tern was selected to represent this guild since its habitat needs are
representative of guild members, and this species is expected to nest on the non-vegetated islands
created by the project. At this time an HSI model for the Common Tern is not available.
However, an HSI model is available for the Least Tern. Nesting habitat needs of the Least Tern
are very similar to those of the Common Tern, so the Least Tern model was utilized to quanti~
outputs produced by the project for this guild.

The Least Tern HSI model for nesting incorporates two variables focused on vegetative cover,
but is valid only if foraging and substrate needs have also been met. It is expected that foraging
habitat will be abundant. The substrate will be designed and placed to benefit this guild. The two
variables incorporated in the model are (1) percent herbaceous and shrub canopy cover; and (2)
average height of herbaceous and shrub canopy. Upland habitats with greater than 25 percent
vegetative cover and or vegetation higher than 16 inches are modelled to have no value as nesting
habitat. The only upland habitats of the restoration that are expected to be suitable as nesting
habitat are the created bare/sparsely vegetated islands. The suitability index is 1.0 of an island
habitat when cover and substrate conditions are optimized. All alternatives would incorporate
similar substrate and vegetative cover on the created bare substrate islands to optimize utility of
these features as nesting habitat for members of this guild, and all alternatives consider creating
only 2-acre islands to minimize island attractiveness to predators. All other wetland and upland
habitats, including remaining islands of the archipelago, will have greater than 25 percent
vegetative cover, and are modelled to have no value as nesting habitat. Therefore, differences
in habitat outputs for Common/Least Tern and other members of this guild for the alternative
alignments are entirely a fimction of the total acreage of bare substrate islands created.
Computations are included in Appendix B.
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5.10.5.b Objective: Create nesting habitat for colonial waterbirds that nest on isolated
vegetated islands

This guild includes a number of egret, heron, ibis, and cormorant species. Members of this guild
nest on isolated estuarine islands, but also form colonies in other wetland and upland habitats on
the mainland. These species’ nests are vulnerable to human disturbance and also to predation,
but to a lesser extent than the nests of the bare substrate nesting guild. The project is expected
to create both nesting and foraging habitat for this guild. Nesting habitat that will be produced
by the project is a highly significant contribution to the Chesapeake Bay ecosystem, whereas
feeding habitat is not of great significance (although having feeding habitat in proximity to
breeding habitat is of obvious importance). Therefore only factors affecting site suitability for
breeding are considered in this analysis. The Great Egret was chosen to represent this guild since
this species has a greater tendency to utilize isolated estuarine islands as nesting habitat in the
Chesapeake Bay region than other members of the guild. Other species of this guild have needs
less specific to the project output of isolated island habitat. The Great Egret HSI model
developed by the USFWS was utiliied to quantifi outputs produced by the project for this guild.

The Great Egret HSI model for nesting on isolated islands includes only one variable: percent
of island covered by woody vegetation greater than 3 feet in height. This S1 is optimized (set to
a value of 1.0) when greater than 60 percent of the island meets this criteria. All alternatives will
maintain the existing vegetated islands and establish vegetation on the created islands to
specifications that will be designed to benefit this guild. Therefore, differences in project output
are entirely a function of the sum of vegetated island acreage created, maintained, and enhanced
by the project. Habitat on Coaches, Jefferson, and the remnants of Poplar Island are included as
project output since it is expected that habitat on these islands will only be maintained with a
project, otherwise it is expected that this habitat will be lost to erosion within35 years. However,
application of this model requires an additional consideration. Larger islands are typically less
valuable as colony sites than are smaller islands, due to the ability of larger islands to support
resident populations of predators (such as fox and raccoon). To calculate effective acreage
available for nesting, a correction factor was multiplied to the islands according to their size to
compensate for increased predation on larger islands. Islands smaller than 50 acres in size are
considered at fill acreage value; on project completion, this category will include the enhanced
remnants of Poplar Island and Jefferson Island. Islands greater than 50 but fewer than 250 acres
in size are multiplied by a factor of 0.3; this category includes Coaches Island. Islands of greater
than 250 acres in size are multiplied by a factor of O.1; this category includes the contiguous area
of upland created by the placement of dredged material. Computations are included in Appendix
B.

5.1 O.5.C Objectives: Create coastal wetlands to provide fish and wildlife habitat, and to
support the Chesapeake Bay food web

To quanti& environmental outputs produced by the created marsh acreage for fish and wildlife,
the community-based Wetland Value Assessment A4ethodolo w and Communitv Mode! for
brackish marshes was utilized. This model was developed to evaluate wetland
creationkestoration project proposals submitted for finding under the Coastal Wetlands Planning,
Protection, and Restoration Act of 1990. These models represent the habitat needs of a variety
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of species that utilize Gulf Coast tidal marshes at some time in their life history. Not all of these
species occur in Chesapeake Bay marshes. Marshes along the mid-Atlantic coast possess a
number of differences from tidal marshes of the Gulf Coast due to differences in climate and tidal
regime, among other factors. However, the model does include variables for a number of the
attributes that are important in determining the utility of the created marsh for fish and wildlife.
Based on discussions with representatives fi-om the USFWS, minor modifications were made to
the model to improve its applicability to the Chesapeake Bay.

The model includes six suitability index (S1) variables. Four of these variables are ratios that are
equivalent for all alternatives and are thus set as constants in the analysis. These constants are
(1) percent open water covered by SAV, (2) marsh edge and open water interspersion, (3)
salinity, and (4) aquatic organism access. Two model variables considered critical to the
evaluation of habitat suitability do differ from alternative to alternative. These two variables are
percent of marsh covered by emergent vegetation, and percent open water less than 3 feet deep.

Equations for the determination of S1l and S1, are presented below.

● S1, = (0.009 x ‘%0 marsh area covered by emergent vegetation)

● The %project area covered by marsh in S1, = (marsh area created)/ (marsh area+ open
water (e.g., tidal creeks, ponds, etc.).

S12= (0.007 x %area vegetated by SAV + 0.3).

It is assumed that 10 percent of the adjacent shallow water areas will be occupied
by SAV; thus, this S1 variable becomes a constant equal to 0.37.

S1, values are determined graphically based upon a comparison of the proposed project to a
pictorial series of marsh/open water interspersion configurations. The model favors marshes with
creeks and ponds. An equal SIJ value for all the alternatives was chosen since the alternatives
do not differ notably in this regard.

The value for S1, was determined by calculating the area of open water less than or equal to 1.5
feet deep within the created marsh and comparing that to the total open water area to be created
in the marsh.

The value for S1, is set to unity. The value for S1, for each alternative is set at 0.85 based upon
the narrative description in the model. All alternatives are equivalent since aquatic organism
access is determined by the gaps to be created in the protective dike.

The model equation incorporating the S1’s discussed previously to calculate an HSI for each
alternative is

HSI = [3.5 X (SIV,3 X SIV2 X SIV.)”5] + [(SIV, + SIV, + SIV,)/3]

4.5
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Habitat on Coaches, Jefferson, and the remnants of Poplar Island are included as project output
since it is expected that habitat on these islands will only be maintained with a project, otherwise
it is expected that this habitat will be lost to erosion within 35 years.

To quanti$ and evaluate support to the food web that will be provided by the project alternatives,
net primary productivity produced by each alternative was approximated. The habitat created
by the project alternatives was considered in three rudimentary categories: wetlands; forested
uplands; and open-water estuary. Primary productivity values were determined by acre for each
habitat type based on vrdues listed in Table 5.8. Computations of net gain in primary productivity
are included in Appendix B.

Table 5-8: Ecosystem primary productivity values (Smith, 1980)

Ecosystem I PrimaryProductivity

(grams dry organic (pounds dry
matter/mYyr) organicmatter

Iacrelyr)

Temperatedeciduousforest 1,200 10,700

Wetlands 2,500 22,200

Estuary 1,800 16,000

5.10.5.d Objective: Restore quiescent water habitat in
growth

While it is unclear to what degree Poplar Island Harbor will

Poplar Harbor to promote SAV

be colonized by SAV, members of
the interagency working group believe that quiescent water conditions will promote substantial
SAV bed development. In all, over 1,000 acres of SAV could be promoted by the quiescent area
created in the lee of the restored island. All of the project alternatives considered will likely
produce the same acreage of protected water habitat, and thus no means to discriminate between
the alternatives based on this output is available.

5.10.5.e Objective: Create a diversity of habitats to support a wide diversity of plant and
animal species

Habitat diversity was compared between the project alternatives using the Shannon-Weaver
Index. This index is routinely applied to compare species diversity between habitats in ecological
analyses. In applying the index to consider species diversity, numbers of individuals per species
are tallied for each habitat being compared. One member of any species has the same relative
value as one member of any other species, other factors not considered. This index weighs the
contribution of each habitat type according to its relative abundance. In applying this index to
this project to evaluate habitat diversity (rather than species diversity), it is assumed that an acre
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of any habitat type represents a unit of that habitat type. Thus, 1 acre of salt marsh is equal to 1
acre of upland forest, other factors not considered.

The index is calculated according to the following equation:

● Diversity Index = -~pi(log,Opi), where Pi = (acres per particular habitat type)/(total
restoration size in acres).

Higher values of the index indicate higher relative diversity. This index does not discriminate
based upon total project size since the same diversity index will be calculated for an alternative
with 2 acres of salt marsh and 2 acres of upland as for a site possessing 2,000 acres of salt marsh
and 2,000 acres of upland.

The restoration alternatives would each have also incorporated creation of freshwater wetlands
habitat within the uplands. However, details as to total area of this habitat type that would have
been created for each alternative were not available.

5.10.6 Comparison of Environmental Outputs

5.10.6.a Objective: Create nesting habitat for ground-nesting colonial waterbirds that
nest on isolated bare or sparsely vegetated islands

Given the simplistic model and optimum site conditions that will be produced by the created bare
substrate islands, application of this model produced 1 nesting HU for Common/Least Tern per
1 acre of bare substrate island created (Table 5-9 and Appendix B). Configurations of the
restoration with Alignment No. 2 produce the greatest number of nesting HI-J’sfor Common
Tern (10 HU’s), since this alignment is the largest and would contain the greatest number of bare
substrate islands. Alternatives for alignment No.s 1 and 3 would both be expected to produce a
notable positive impact to the member species in this guild, since suitable nesting habitat in the
region will be substantially increased. Proposed acreage of bare substrate islands to be created
was limited for all alternatives because of concerns over limitations in availability of sandy
dredged material necessary to create these islands. If additional sand sources become available,
then additional islands could be created,

5.1 0.6.b Objective: Create nesting habitat for colonial waterbirds that nest on isolated
vegetated islands

Environmental output for this objective showed a wider range of nesting HI-J’sproduced than was
determined for the previous guild represented by Common Tern (Table 5-9 and Appendix B).
Nesting HU’s were lowest for the alternatives that were 100 percent wetlands. Nesting HU’s
ranged from 31 to 35 HU’s for these alternatives. Nesting HU’s were highest on the alternatives
which created and protected the largest areas of upland habitat; output from the 50°/0 upland
versions of Alignments 2 and 3 was 102 and 88 HU’s respectively. The alternative configurations
that would produce larger nesting HU’s would be expected to provide a substantial positive
benefit to populations of species within this guild.
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5.1 O.6.C Objectives: Create coastal wetlands to provide fish and wildlife habitat and to
support the Chesapeake Bay food web

The HSI’Sfor the alternative configurations fell within a fairly tight range, which is not surprising
since the alternatives presented are variations on the theme defined and are constrained within
the plan formulation section of this report. Since HU = HSI x marsh acreage, the values of HU’s
produced sewe to discriminate between the restoration alternatives largely as a tlmction of the
total acreage of wetlands created. The alternatives with the greatest acreage of created wetlands
produce the most habitat for the community of fish and wildlife speaes that utilize coastal

wetlands (Table 5-9 and Appendix B). All the project alternatives represent a substantial
increase in HU’s for fish and wildlife species that utilize colonial wetlands.

Coastal wetlands are among the most productive ecosystems on earth. The primary
productivity analysis shows that project alternatives that create higher acreages of wetlands
will produce the greatest amount of organic matter to benefit the Chesapeake Bay ecosystem

(Table 5-9 and AppendixB). All the alternatives would produce a significant increase in tidal
wetlands on a regional scale. There are approximately 134,500 acres of coastal wetlands and
approximately 1,600,000 acres of open water within the Chesapeake Bay watershed. The
Alternative Alignments Nos. 1, 2, and 3 would cause the loss of 0.05, 0.08, or 0.07 percent
of that habitat respectively - a negligible loss of open water habitat from a regional
perspective. In exchange, the alternatives would create from 410 to 1340 acres of tidal marsh
depending on the plan selected. This represents a regional increase of 0.3 to 1.0 percent of
this habitat type - a far greater gain than the relative loss of open water habitat from a
proportional perspective.

5.10.6.d Objective: Restore quiescent water habitat in Poplar Harbor to promote SAV
growth

It is not possible to quantify benefits produced by the restoration in this regard because it is
unclear to what degree Poplar Island Harbor will be colonized by SAV. Members of the
interagency working group believe that the quiescent water habitat produced and maintained
by the project will promote SAV bed development. In all, over 1,000 acres of SAV could
be promoted by the quiescent area created in the lee of the restored island, but all of the
project alternatives considered will likely produce the same acrtage of protected water habitat,
and thus no means to discriminate between the alternatives based on this output is available.
SAV in Chesapeake Bay are widely regarded as keystone species of the shallow water
ecosystem. SAV beds provide spawning, nursery, feeding, and refuge habitat for numerous
speeies of waterfowl, finfish, and shellflsh; absorb nutrients and oxygenate the water column;
and reduce wave energy and promote settling of suspended solids (Funderburk, 1991).
Development of SAV beds will enhance the ecological value of Poplar Harbor, and members
of the interagency working group expect a resultant net gain in fish productivity over current
conditions,
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5.10.6.e Objectives: Create adiversity ofhabitats tosuppoti awidedivemity ofp1ants
and animals

Projects producing the highest ratio of uplands to wetlands among the alternatives produced

the highest diversity indexes (Table 5-9 and Appendix B). The habitat diversity indexes for
the alternatives ranged from a low of 0.330 to a high of 0.640. Species diversity generally
incrmses as area increases; thus, it can be expected that the larger restoration alternatives will
support a greater and more diverse number of species within each habitat type.

5.10.7 Economic Analysis Procedure

Modelled project habitat outputs were compared to total project costs in a cost effectiveness
analysis to provide guidance for the selection of the best project alternative. The Corps of
Engineers Cost Effectiveness Analvsis for Environmental Planning manual (COE IWR Report
94-PS-2) was utilized for this evaluation. Table 5-9 displays the total costs and environmental
outputs quantilled in units specitlc to each objective as discussed in 5.10.2 (Cost and Output
Estimation) for the various project alternatives.

For each objective, project alternatives were analyzed for economic efficiency by frost
reordering the alternatives so that they were listed in order of ascending outputs (Appendix
B). For each level of output the least cost alternative was then identifkd, and alternatives
which produced equivalent output at a greater cost were eliminated from further
consideration. For each objective, project alternatives were then analyzed for economic
effectiveness by conducting a pair-wise comparison of outputs and costs to identify and delete
those alternatives that will produce less output at equal or greater cost than subsequently
ranked alternatives. After the economic efficiency and effectiveness analyses were completed
for each objective a number of cost effective solutions for each objective remained (asterisked
in Table 5-9, also see Appendix B). After completion of a cost effectiveness analysis Corps’
policy encourages conducting an incremental analysis (e.g., Evaluation of Environmental
Investments Procedures Manual IWR Report #95-Rl). However, too few cost effective
solutions remained after the cost effectiveness analysis was completed to conduct a meaningful
incremental analysis for the majority of the objectives. Given this situation no incremental
analysis was performed.

5.10.8 Conclusion

The Poplar Island study team explored a variety of potential configurations for the restored
island. In the interest of maximizing environmental benefits, several alignments and numerous
interior arrangements were considered. Components considered for the development of the
interior of the island included several ratios of wetlands to uplands, different percentages of
low marsh in wetlands areas, different sizes and locations of ponds and islands, and a variety
of vegetation types for both wetland and upland areas. Economic and environmental costs
and benefits were weighed, explored by project partners and contractors, and discussed by
the project team. Selection of the recommended alignment was based on extensive
information-gathering and research.
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When analyzing each alternative separately for cost-effectiveness based on the environmental
objectives, there is no clear alternative that will maximize outputs. However, while not the
most-cost-effective alternative in addressing any of the environmental goals, the outputs of
the agency-supported alternative are comparatively well in every category, a sign that a well-
rounded and diverse habitat plan has been developed. To maximize the outputs from the six
environmental goals, and to provide the most cost-effective solution, and therefore to support
the multi-objective ecosystem approach, it was determined that the agency-supported plan
would be the optimal environmental restoration plan.
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